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00-1-1 
SECTION 1 — INTRODUCTION 


USING THE MANUAL 


The pages of this service manual are numbered using a three segment numbering system, these number groups 
located in the centre of each page, are divided by a dash, and serve the following functions. 
* The first figure indicates the service manual group; 
* The second figure indicates the section number within a group; 
* The last figure is the page sequence number within the section. Each section commences with page !. 


EXAMPLE 
11-4-3 


Group 11 — Engine Page number within section 


Section 4 — Engine Overhaul 


Illustrations are numbered in sequence within each section. 

* When reference is made to a side of the vehicle, or a handed component, the side is defined as viewed from the 
driver's seat unless otherwise specified. 

* Where possible the component parts described in this manual have been identified by a part number or serial 
number. Where this is the case, the component part or serial number should be established and then reconciled 
with the service specifications/descriptions in this manual. 


METRIC CONVERSION 


In this manual all measurements and capacities are quoted in Metric Units. To carry out conversions from Metric 
to imperial or vice versa, multiply the unit to be converted by the appropriate factor, or in the case of Temperature, 
Fuel and Oil consumption apply the required formula. These may be found in the Conversion Values column 
of the Conversion Chart. 


Examples: 
Converting millimetres to inches 


1.2 mm x 0.03937 (from table) = 0.050" 


Converting °F to °C 


86°F: ос = 3-0F—32) (from table) 
- (86 
= 2(86—32) 
= 3: 
= x 54 
= 30°C 


AG 
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CONVERSION CHART — METRIC AND IMPERIAL MEASURES 


Conversion Values 


Quantity Metric units 
Name Symbol 
LENGTH millimetre mm 
metre m 
kilometre km 
MASS gram g 
kilogram kg 
tonne t 
AREA square millimetre | mm? 
square centimetre | cm? 
square metre m? 
VOLUME cubic centimetre cm? 
cubic metre m? 
VOLUME- litre I 
FLUIDS 
FORCE newton N 
TORQUE newton metre Nm 
PRESSURE kilopascal kPa 
VACUUM kilopascal kPa 
VELOCITY kilometre per hour| km/h 
TEMPERATURE | degree Celsius oC 
POWER kilowatt kw 
FUEL 
CONSUMPTION | litre per 100 km 1/100 km 
OIL 
CONSUMPTION | litre per 1000 km 1/1000 km 


——— | 


metric to imperial 


1 mm = 0.03937 inches 
] m = 1.09 yard 
1 km = 0.621 miles 


16 = 0.0353 ozs. 
1 kg = 2.2 Ibs. 
1 t = 0.984 ton 


1 mm? = 0.00155 in.? 


1 em? = 0.155 in? 
1 m? = 1.20 yd? 


1 cm? = 0.0610 in.’ 
lm? = 35.3 ft? 


1 litre = 1.76 pts. 
1 litre = 0.2199 gallon 


1 N = 0.225 lb. force 


1 Nm = 0.74 lb. ft. 
1 Nm = 8.94 10. ins. 


| kPa = 0.145 p.s.i. 

] kPa = 0.295 in. Hg. 
] km/h = 0.621 m.p.h. 
OF - Эх + 32 


k kW = 1.3 h.p. 


282.481 Е 
17100 кт ^ :Р:8. 
2824.81 

171000 km = ™-P-8- 


imperial to metric 


l inch = 25.4 mm 
1 yard = 0.914 m 
1 mile = 1.61 km 
1 oz. = 28.3 g 

1 lb. = 0.454 kg 
1 ton = 1.02t 
lin. = 645.16 mm? 
1 in? = 6.45 cm? 
1 yd? = 0.836 m2 
| in.) = 16.4 cm? 
| ft? = 0.0283 m° 


— 


pt. = 0.568 litre 
gallon = 4.546 litre 


lb. force = 4.45 N 


lb. ft. 2 1.36 Nm 
ІЫ. in. = 0.113 Nm 


] р.5.1. = 6.89 kPa 
| in. Hg. = 3.386 kPa 
] m.p.h. = 1.61 km/h 
5 
ОС = ~ (ор. 
g CF-32) 


1 h.p. = 0.746 kW 


282.481 


m.p.g. ^ 1/100 km 
2824.81 _ 


hr 
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SECTION 2 — VEHICLE SPECIFICATIONS <В Series» . 


00-2-2 
SECTION 2 — VEHICLE SPECIFICATIONS <S Series > 


Verada Wagon 


00-2-3 


MODEL IDENTIFICATION <R Series > 


Australia 


Model 

Name 

Magna GLX 
Magna GLX 
Magna Executive 
Magna Executive 
Magna SE 
Magna SE 
Magna Elite 
Magna Executive 
Magna Executive 
Verada V6Ei 
Мегада V6Xi 
Magna GLX 
Magna GLX 
Magna Executive 
Magna Executive 
Magna SE 
Magna SE 
Magna Executive 
Magna Executive 
Verada V6Ei 


New Zealand 


Model 
Name 
Magna GLX 
Magna GLX 


Magna Super Saloon 
Magna Super Saloon 


V3000 Executive 
V3000 Executive 


V3000 Super Saloon 


V3000 SEi 
Magna GLX 
Magna GLX 
V3000 Executive 
V3000 Executive 
V3000 Elite 


Papua New Guinea, Brunei & Fiji 


Model 

Name 

Magna Executive 
Magna Executive 
Magna SE 
Magna SE 
Magna Elite 
Verada Ei 
Verada Xi 
Magna Executive 
Magna Executive 
Magna SE 
Magna SE 
Verada Ei 


Model 
Code 
TRI-H-41 
TR2-H-41 
TR3-D-41 
TR4-D-41 
TR3-P-41 
ТЕ4-Р-41 
TR4-X-41 
TRS-D-41 
TR6-D-41 
KR8-P-41 
KR8-X-41 
TRI-H-45 
TR2-H-45 
TR3-D-45 
TR4-D-45 
TR3-P-45 
TR4-P-45 
TRS-D-45 
TR6-D-45 
KR8-P-45 


Model 
Code 
TR7-D-41 
TR8-D-41 
TR7-P-41 
TR8-P-41 
KR5-D-41 
KR6-D-41 
KR6-P-41 
KR6-X-41 
TR7-H-45 
TR8-H-45 
KR5-D-45 
KR6-D-45 
KR6-P-45 


Model 
Code 
TR7-D-41 
TR8-D-41 
TR7-P-41 
TR8-P-41 
TR8-X-41 
KR6-P-41 
KR6-X-41 
TR7-D-45 
TR8-D-45 
TR7-P-45 
TR8-P-45 
KR6-P-45 


Body 
Type 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 


Body 
Type 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 


Body 
Type 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 


Engine 

Type 

2.6L Carby 
2.6L Carby 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
2.6L Carby 
2.6L Carby 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 


Engine 

Type 

2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.61, ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 


Engine 

Type 

2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI Multi 


2.6L ECI-Multi ` 


2.6L ECI-Multi 
3.0L ECI-Multi 


Transaxle 


5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 


Transaxle 


5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 


Transaxle 


5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 


Price Line 


GLX 
GLX 
Executive 
Executive 


Executive 
Executive 
V6Ei 
V6Xi 
GLX 
GLX 
Executive 
Executive 
SE 

SE 
Executive 
Executive 
V6 Ei 


Price Line 


GLX 

GLX 

Super Saloon 
Super Saloon 
Executive 
Executive 
Super Saloon 
SEi 

GLX 

GLX 
Executive 
Executive 
Elite 


Price Line 


Executive 
Executive 
SE 

SE 

Elite 

Ei 

Xi 
Executive 
Executive 


MODEL IDENTIFICATION «S Series» 


Australia 
Model Model 
Name Code 
Magna GLX TSI-H-41 
Magna GLX TS2-H-41 


Magna Executive TS3-D-41 
Magna Executive TS4-D-41 


Magna SE TS3-P-41 
Magna SE Т54-Р-41 
Magna SE TS6-P-41 


Magna Executive TS5-D-41 
Magna Executive TS6-D-41 


Verada V6Ei KS8-P-4 | 
Verada V6Xi KS8-X-41 
Magna GLX TSI-H-45 
Magna GLX TS2-H-45 


Magna Executive TS3-D-45 
Magna Executive TS4-D-45 


Magna SE TS3-P-45 
Magna SE TS4-P-45 
Magna SE TS6-P-45 


Magna Executive TS5-D-45 
Magna Executive TS6-D-45 


Verada УӨКІ KS8-P-45 
New Zealand 

Model Model 

Name Code 

Magna GLX TS7-D-41 

Magna GLX TS8-D-4 1 


Magna Super Saloon TS7-P-41 
Magna Super Saloon TS8-P-41 
V3000 Executive KS5-D-41 
V 3000 Executive KS6-D-41 
УзА Super Saloon | KS6-P-41 


V 3000 SEi KS6-X-41 
Magna GLX TS7-H-45 
Magna GLX TS8-H-45 


V3000 Executive KS5-D-45 
V3000 Executive KS6-D-45 


V3000 Elite KS6-P-45 

Papua New Guinea, Brunei & Fiji 
Model Model 
Name Code 


Magna Executive TS7-D-41 
Magna Executive TS8-D-41 


Magna SE TS7-P-41 
Magna SE TS8-P-41 
Magna Elite Т58-Х-41 
Verada Ei KS6-P-4 | 
Verada Xi KS6-X-41 


Magna Executive TS7-D-45 
Magna Executive TS8-D-45 


Magna SE TS7-P-45 
Magna SE TS8-P-45 
Мегада Ei KS6-P-45 


South East Asia 


Model Model 
Name Code 
Sigma | KS2-X-41 
Sigma KS2-X-45 


O Mitsubishi Motors Australia Ltd. March 1995 


Body 
Type 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 


Body 


: Ty pe 


Sedan 
Sedan 
Sedan 
Scdan 
Scdan 
Sedan 
Sedan 
Sedan 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 


Body 
Type 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Sedan 
Wagon 
Wagon 
Wagon 
Wagon 
Wagon 


Body 


Type 
Sedan 
Wagon 


00- 2-4 


Engine 

Type 

2.6L Carby 
2.6L Carby 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
2.6L Carby 
2.6L Carby 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 


Engine 

Type 

2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 


Engine 

Type 

2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 
3.0L ECI-Multi 
2.6L ECI-Multi 
2.6L ECI Multi 
2.6L ECI-Multi 
2.6L ECI-Multi 
3.0L ECI-Multi 


Engine 

Type 

3.0L ECI-Multi 
3.0L ECI-Multi 


AW342051-B 


Transaxle 


5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 


Transaxle 


5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 


Transaxle 


5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 
4 speed automatic 
4 speed automatic 
5 speed manual 
4 speed automatic 
5 speed manual 
4 speed automatic 
4 speed automatic 


Transaxle 


4 speed automatic 
4 speed automatic 


Price Line 


GLX 
GLX 
Executive 
Executive 
SE 

SE 

SE 
Executive 
Executive 
V6Ei 
V6Xi 
GLX 
GLX 
Executive 
Executive 
SE 

SE 

SE 
Executive 
Executive 
V6Ei 


Price Line 


GLX 

GLX 

Super Saloon 
Super Saloon 
Executive 
Executive 
Super Saloon 
SEI 

GLX 

GLX 
Executive 
Executive 
Elite 


Price Line 


Executive 
Executive 
SE 

SE 

Elite 

Ei 

Xi 
Executive 
Executive 
SE 

SE 

Ei 


Price Line 


Xi 
Ei 
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00-2-5 
OPTIONAL EQUIPMENT CODES 


Code No. Equipment Description 
A03. рауы Ete Supplementary Restraint System (SRS) 
AI: долана E E Seer Luxury Pack 
АКБ reo DEA Greene ale дарды Luxury Pack 
А265 eo тата нил pps Luxury Pack 
BIA: Lim Rb ev cbe au ABS Brakes 
[Scr а ви а Пао ои ла ДЫ Seat Height Adjuster 
І96б ete ute seem ћи 5 speed Manual Transaxle — Е5М31 (4 Cylinder Models) 
р6У: 7 uuu eiue EE Rae 4 speed Automatic Transaxle — F4A23 (Carburettor Models) 
068: $. chet ce evo Ree ts 4 speed Automatic Transaxle — F4A33 (ECI-Multi 4 Cylinder Models) 
D69. 2223 8s 3c ie ee ua ees 4 speed Automatic Transaxle — F4A33 (V6 ECI-Multi Models) 
DDB i лылы ae Sek bin AUN 5 speed Manual Transaxle — F5M33 (V6 ECI-Multi Models) 
E02 (ein ea ae Mea 3.0 litre V6 Engine (ECI-Multi Version) 
E24 (Ехроп).................... 2.6 litre Engine (ECI-Multi Leaded Fuel) 
E25 (Ехрогі).................... 3.0 litre V6 Engine (ECI-Multi Leaded Fuel) 
ESS бан css ap l а BS el psit 2.6 litre Engine (Carburettor Version) 
Б48» о о АТАСЫ TD b MO Qasa 2.6 litre Engine (ECI-Multi Version) 
E49- ere aor ERI 3.0 litre V6 Engine (ECI-Multi Version) 
ӨЗ а ра a a a Sunroof 
H50. ИКЕ ka Atlan sa es Air Conditioning — M.M.A.L. Fitment 
Н МК ТТТ ERAS Auto Air Conditioning 
Pid. uya m ciue Eee Roof Rack 
EMT Мета trated a ало Cruise Control 
*K20 © ght pie tea ANSA UA sya А Police Vehicle 
|: БУДИН А и vedi aes CD Player 
МОЗ сома ынды ae Mess su uay pans Monotone Paint 
M2. Sue eee s анд еды S Duet elo NES Metallic Paint 
VOL eed о em cebu Dd dnt Pearlescent Paint 
МОВ: oui la hates haus d p ky Cargo Compartment Blind (Wagon) 
WIT. Lexus UE EVE c Cast Alloy Wheels 
МУДА БЕ ТЕККЕ ES reset Cast Alloy Wheels and Tyres 
ХТ, scu e A ee I RSS Export Vehicle Leaded Fuel Magna 
X30: covers а ма ER Export Vehicle Brunei 
УЛАНУ eb rete КУЛО S son: Export Vehicle New Zealand 
X66... сала puq aa pedem ee Export Vehicle New Zealand Police 
MOT. lcs мао AE Export Vehicle New Zealand Police 
NL а алан a Export Vehicle Fiji 
*Y06 а иу eae a Nes Rear Bumper Protector 
EYJA ан а hd abes Sun Visor Rear — Exterior 
PVA: Po haykan de e а Sun Visor (Blade) 
Үдбе ауызда ды АҚ ter CIE Fuel Сар (locking) 
"N26. «ic bee a CER ean anes Sun Visor (Mesh) 
ыр О nx i eU e E es died быы yk Door Weathershield 
ЖҮ29% меши гыны ИМ tet aetas vec ОИ Radiator Insect Screen 
ЖҮЗІ. uan ee ete nce HC IA Fire Extinguisher 
жүзд Vo oro seite tub ТО ЛЕКТ Mudflaps — rear 
ЖҮДЕУ ¿Sau deat ernie CSS UR HEN E Cargo Barrier 
Үз: ырыны рр e ER .....Weathershield (LH Door) 
ЖҮЗЕ сыпыра eon store ЫҚЫ ДЫ im Air Conditioning — M.M.A.L. Fitment 
*Y52- лысы pte P es nh Air Conditioning — Dealer Fitment 
жүзді: ан ара аза аката Edge Air Conditioner — Vendor Fitment 
жүзд опалы сы hiwa oad tcs Rubber Floor Mats (Front and Rear) 
Dore PT Rubber Floor Mats (Front Only) 
ЖҰЗ: Максвелл ua ts eB Саспа Additional Set of Keys 
*Y64. [oss iis vua Ra e қала ым Roof Rack 
*YG9 Ug ја ev eie ies Headlamp Protectors 
ЖҮ, cetus прати Eae ede Rear Window Louvre 


*Y 805 Corset аи ви нил Towbar Package — 1200 kg (Manual) 
ЖҮӨОӨО xou euet моа anes Towbar package — 1200 kg (Automatic) 
СИРЕНЕ НОНО edo et Rear Window Blind — Internal 
*Y 9) ve t ecu dcc So teen WS Bonnet Protector 
*yY93. сшде ыз Кк Салты Rear Window Venetian (Internal) 
YOI V oem eese cem ee Side Window Venetian (Internal) 
ZAS етан укука Гыз UE eis Cargo Barrier — Wagon 
STAG. и uama aa Pada s NAE Roof Ladder Rack 


*Government and Fleet Orders only. 
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VEHICLE IDENTIFICATION NUMBER (V.I.N.) 


This number is stamped on the plenum chamber above the Data Plate and also on the compliance plate. It supplies 
information for vehicle identification purposes and should be quoted when ordering parts or in any correspondence 
related to the vehicle. 


6MMTR2H41MA000000 
Geographic Area | || ! = 
Country within Geo. Area | 
Manufacturer - 
| | 
CAR SERIES PRICE BODY MODEL ASSEMBLY BODY 
LINE CLASS TYPE YEAR PLANT No. 
T-Magna  R-Series H-High 4l-Sedan М-1991 A-Adelaide 
K-Verada S-Series P-Premium  45-Wagon М-1992 T-Tonsley Park 
X-Luxury P-1993 
Australia, New Zealand D-Executive R-1994 
and Pacific Regions S-1995 
Magna Verada/ V3000 

ENGINE/TRANS. ENGINE/TRANS. 
COMBINATION COMBINATION 
1-2.6 litre Carb (Man) Unleaded 1 — 
2-2.6 litre Carb (Man) Unleaded 2- 
3-2.6 litre ECI-Multi (Man) Unleaded 3- 
4-2.6 litre ECI-Multi (Auto) Unleaded 4 — 
5-3.0 litre ECI-Multi (Man) Unleaded 5-3.0 litre ECI-Multi (Man) Leaded export 
6-3.0 litre ECI-Multi (Auto) Unleaded 6-3.0 litre ECI-Multi (Auto) Leaded export 


7-2.6 litre ECI-Multi (Man) Leaded export 7 — 
8-2.6 litre ECI-Multi (Auto) Leaded export 8-3.0 litre ECI-Multi (Auto) Unleaded 


ENGINE NUMBER LOCATION 

Location 

The engine number is stamped on the right hand front, top edge of the cylinder block. Always quote the engine 
number when ordering engine replacement parts. 


-- 93.0 litre 


== 


Engine number locations 


p 
a 


00-2-7 
ENGINE NUMBER IDENTIFICATION 


W 532 Z - 00216 *E25 


[—— = пити 


ENGINE CAPACITY TYPE TRANSAXLE YEAR SERIAL 
SERIES BUILT No. 
W-4G54 5-2555cm? 3-Balance shaft 1-Automatic Z-1990 Commencing from 
Y-6G72 7-2972cm? West East 2-Manual A-1991 No. 1 each engine 
ECI-Multi version B-1992 and transaxle type 
9-Balance shaft C-1993 
West East D-1994 
Carburettor version E-1995 
2-V6 6672 
West East 


ECI-Multi version 
*Where special engines (for export models) are built, the engine option code will be stamped in this position. 


TRANSAXLE SERIAL NUMBER LOCATION 


Manual transaxle serial number Automatic transaxle serial number (typical) 


DATA PLATE 


PAINT BODY 
TRIM LWR 


OPTIONS 


USE GENUINE MITSUBISHI PARTS 


ALL CORRESPONDENCE MUST QUOTE 
А тоин MOTORS | VLN. SHOWN ON COMPLIANCE PLATE 
eene AS WELL AS INFORMATION ABOVE 


The Data Plate is attached to the right hand side of the plenum chamber (adjacent to the compliance plate) in the engine 
compartment and is stamped with vehicle option codes, trim codes and a daily body sequential build number. 

*Body sequential build number 

In all correspondence related to a vehicle or when purchasing spare parts, the following information should be quoted: 

* The engine number 

* The VIN code. 

* The trim code. 

* The paint code. 

* The option code/s. 
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COMPLIANCE PLATE 


APPROVAL No. CATEGORY MA 
MITSUBISHI MOTORS AUST. LTD. 
MAGNA TR 


GVM SEATS 
VIN 


THIS VEHICLE WAS MANUFACTURED TO COMPLY 
WITH THE MOTOR VEHICLE STANDARDS ACT 1989 


All vehicles are manufactured to conform to specific safety environmental or consumer protective requirements 
as defined by the Australian Design Rules (ADR). 


NOTE: The Compliance Plate is attached to the right hand side of the plenum chamber in the engine compartment 
and must never be removed from the vehicle. 


AUSTRALIAN DESIGN RULES 


Australian Design Rules require the manufacturer of components and/or a complete vehicle to conform to specific 
safety, environmental or consumer protective requirements as defined by that particular rule. 


There is legislation that requires, amongst other things, that no modifications be made to a vehicle that would 
cause that vehicle not to comply with the Design Rules of that vehicle (parts replacement using approved M.M.A.L. 
components is permissible). Before interchanging or adding optional equipment it is recommended that advice 
be sought from an Authorised M.M.A.L. Dealer or from a M.M.A.L. Regional Office, because it is possible to 
inadvertently cause a vehicle not to comply with a Design Rule. 


VEHICLE DIMENSIONS 


Magna Verada V3000 (NZ) 
Sedan Wagon Sedan Wagon Sedan _ Wagon 
Wheelbase ........................ 2722mm 2722mm 2722mm 2722mm 2722mm 2722mm 
Overall length < В series» .......... 4746mm 4790mm 4831mm 4888mm 4746mm 4790mm 
Overall length «S series» .......... 4746mm 4790mm 4786mm 4843nm 4746mm 4843nm 
Overall width...................... 1775mm 1775mm 1775mm 1775mm 1775mm 1775mm 
Overall height ..................... 1450mm 1470mm 1449mm 1446mm 1449mm 1446mm 
Front track........................ 1535mm 1535mm 1535mm 1535mm 1535mm 1535mm 
Rear track: «cic. brevemente ees 1525mm 1505mm 1525mm 1505mm 1525mm 1505mm 
Ground clearance 112mm 122mm 112V6Eimm 132mm 139mm 137mm 
— minimum (2 GVM 147V6Ximm 
Turning circle 
— kerb to kerb — RHS 11.0 m 11.0 m 11.0 m 11.0 m 11.0 m 11.0 m 
— LHS 11.4 m 11.4 m 11.4 m 11.4 m 11.4 m 11.4 m 
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KERB MASS (Estimated) 


Australian Models 


Sedan R Series S Series Wagon R Series S Series 

Model Mass Mass Model Mass Mass 

Code Kg Kg Code Kg Kg 
TR/TSI-H-41 ........ 1335 1360 ТК/Т51-Н-45........ 1428 1454 
ТК/Т52-Н-41........ 1357 . 1382 ТЕ/Т52-Н-45........ 1442 1468 
TR/TS3-D-41 ........ 1347 1375 TR/TS3-D-45 ........ 1443 1469 
TR/TS4-D-41 ........ 1384 1406 TR/TS4-D-45 ........ 1476 1502 
TR/TS3-P-41 ........ 1380 1389 TR/TS3-P-45 ........ 1482 1496 
TR/TS4-P-41 ........ 1420 1428 TR/TS4-P-45 ........ 1516 1530 
ТЕ4-Х-41 ........... 1427 — TR/TSS-D-45 ........ 1459 1520 
TR/TSS-D-41 ........ 1370 1430 TR/TS6-D-45 ........ 1495 1556 
TR/TS6-D-41 ........ 1407 1466 KR/KS8-P-45 ........ 1563 1595 
KR/KS8-P-41 ........ 1472 1446 
KR/KS8-X-41 ........ 1521 1480 

New Zealand Models 

Sedan R Series S Series Wagon R Series S Series 

Model Mass Mass Model Mass Mass 

Code Kg Kg Code Kg Kg 
TR/TS7-D-41 ........ 1349 1345 TR/TS7-H-45 ........ 1438 1440 
TR/TS8-D-41 ........ 1386 1376 TR/TS8-H-45 ........ 1471 1473 
TR/TS8-P-41 ........ 1419 1423 KR/KSS-D-45 ........ 1488 1456 
KR/KSS-D-41 ........ 1379 1368 KR/KS6-D-45 ........ 1522 1492 
KR/KS6-D-41 ........ 1416 1404 KR/KS6-P-45 ........ 1555 1537 
KR/KS6-P-41 ........ 1452 1443 
KR/KS6-X-41 ........ 1529 1530 

Papua New Guinea, Brunei & Fiji Models 

Sedan R Series S Series Wagon R Series S Series 

Model Mass Mass Model Mass Mass 

Code Kg Kg Code Kg Kg 
TR/TS7-D-41 ........ 1374 1373 TR/TS7-D-45 ........ 1469 1469 
TR/TS8-D-41 ........ 1411 1404 TR/TS8-D-45 ........ 1502 1498 
TR/TS8-P-Al ........ 1427 1428 TR/TS7-P-45 ........ 1490 1561 
KR/KS6-P-41 ........ 1479 1490 TR/TS8-P-45 ........ 1524 1525 
KR/KS6-X-41 ........ 1521 1535 KR/KS6-P-45 ........ 1571 1561 


NOTE: Kerb mass as specified is with no load, full fuel tank, oil, water etc. Tolerance is + 2%. 


OPTIONAL EQUIPMENT MASS (Estimated) 


Kg 
A03 — Supplemental Restraint System......... * 93 
А13 — Luxury Pack......................... + 7.0 
H50 — Air conditioning ..................... + 23.0 
W37 — Cast alloy wheels .................... — 11.0 
814 — ABS БгаКев.......................... * 25.0 


NOTE: The mass quoted for factory approved options is not the actual mass of the option, but the difference 
in mass between the standard vehicle and one fitted with the option. 


Some items listed as options on page 00-2-5 may be fitted as standard equipment. When this is the case the mass 
of that equipment is included in the kerb mass quoted above. 
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GENERAL SPECIFICATIONS 


Front Suspension ............................ Independent McPherson strut type with A-arms and stabiliser bar 
Brakes 
Type— front — 14"............................ 256 mm x 24 mm ventilated disc with BCI single piston, 
sliding caliper 
= front 15 iac ал vise REPRE 276 mm x 24 mm ventilated disc with BCI single piston, 
sliding caliper 
--Тгеаг(АШ).............................. 258 mm x 10.4 mm solid disc with BCI single piston, 


sliding caliper 

prm BCI tandem master cylinder with integral proportioning 
valves and “fast fill” system 

—————— О СОО С BCI 205/180 mm dual diaphragm "Master Vac". Ratio 5:1 


Master cylinder 


Vacuum booster 


Park brake ay ose RAI TN IC TES Cable operated on rear wheels, drum in disc 

Clutch 

jn -———— ——— ga уз Hydraulically actuated single dry disc with diaphragm type 
pressure plate 

Clutch disc diameter .......................... 225 mm 

Engine 

EYDES папа ара tenete i emt etes etd OHC 4 cylinder in line, OHC/OHV/VIV — V6 
with counter-balance shafts 

Model... eese rahu bus t exse ded Ute ka 4G54 6G72 V6 

Displacement ................................ 2555 cc 2972 cc 

ВОГ Em 91.10 mm 9].] mm 

SUORE пон дь kay ey rente ee Sa 98.00 mm 76.0 mm 

Compression ratio — ECI-Mult ................ 9.2:1 10:1 

— Carburettor................ 8.8:1 


Fuel System 
Type — carburettor models .................... Mikuni resin body carburettor with low pressure, in-tank 
electric fuel pump 
fuel injection models .................. Electronieally controlled “multi point” injection system 
with high pressure, in-tank electric fuel pump 


Rear Suspension (Sedan)......................3 Пак torsion axle with coil springs 
(Wagon) ....................5 link tubular axle with coil springs and lateral rod 
Steering 
TY De Ww ums di ds aae Te OR ИОК Rack and pinion power assisted with collapsible steering 
column 

RAO” nce RR ITERUM DET abate 17:1 
Turns lock to lock ............................ 3.09 
Manual Transaxle 
Model — 4 cylinder models .................... F5M31-2-RPKJ 25 tooth splined drive shafts 

— Vo models .......................... F5M33-2-SNQJ 27 tooth splined drive shafts 

— New Zealand V6 models .............. F5M33-2-SNZJ 25 tooth splined drive shafts 
ano" PP Cable operated 5 speed, with synchromesh on all gears 


Automatic Transaxle 


Model — carburettor 4 cylinder models . . 


— fuel injection 4 cvlinder modeis 
— fuel injection 4 cylinder models 
— [uel injection 4 cylinder models 
— fue! injection 4 cylinder models 


— fuel injection V6 models ...... 


— fuel injection V6 models ...... 
— fuel injection V6 models ...... 
— fuel injection V6 models ...... 
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sog F4A23-2-LPN — 25 tooth splined drive shafts 
PA FA4A33-]-MPN] — 25 tooth splined drive shafts 
Seda F4A33-]-MPP! — 27 tooth splined drive shafts 
dee ur Е4А33-1-МРР2 — 27 tooth splined drive shafts 
ЗОРЕ FA4A33-]-MPQI — 27 tooth splined drive shafts 
TTE F4A33-1-MNN6 — 25 tooth splined drive shafts 
жәнее F4A33-1-MNP6 — 27 tooth splined drive shafts 
PT F4A33-1-MNP9 — 27 tooth splined drive shafts 
еп F4A33-1-MNQ3 — 27 tooth splined drive shafts 


AW342051-A 


REVISED 


Gear Ratios 
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Manual Transaxle Automatic Transaxle 
(4 Cylinder) (V6 ECI-Multi) | (Carburettor) (ECI-Multi) (V6 ECI-Multi) 
*F4A33-1-MNPQI *F4A33-1-MNQ3 
F4A33-1-MPP2 *F4A33-1-MNP9 
*F5M33-2-SNQJ *F4A33-1-MPP1 *F4A33-1-MNP6 
FSM31-2-RPKJ 5M33-2-SNZJ | F4A23-2-LPN F4A33-1-MPN1 F4A33-1-MNN6 


Stk cates ie alee wah quies 3.166:1 3.090:1 2.551:1 = - 
РҮ ЖЕКС ERAS 1.833:1 1.833:1 1.488:1 - - 
3rd. oves op Nep 1.240:1 1.217:1 1.000:1 - - 
Athe cer cite reae 0.896:1 0.888:1 0.685:1 - = 
ЕТКЕН 0.666:1 0.741:1 — == == 
Reverse .................. 3.166:1 3.166:1 2.176:1 - - 
Transfer веаг.............. 1.192:1 1.208:1 1.125:1 1.228:1 P 
Differential ratio .......... 3.411: 1 3.437:1 3.466: | 3.222:1 - 

Final gear ratios .......... 4.068:1 4.153:1 3.900:1 3.958:1 - 
Турес Sod A eee ыр aT dp 2 pinion, helical cut spur gear set 

*NOTE: Transaxle models marked * require 27 tooth splined drive shafts. 

Vehicle standing height 
As measured from the wheel centre to wheel arch. 

Front Rear 
Sedan and Wagon (All models) ........ 406 + 10 mm 382 + 10 mm 
KR Sedan (with ECS) ................ 396 + 5 тт 367 + 5 тт 
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SECTION 3 — SERVICE INFORMATION 


PROTECTING THE VEHICLE 


* When performing maintenance or repair 
operations use suitable covers to prevent damage to 
paint and interior trim. 

* ]f high pressure or steam cleaning equipment is 
being used to wash the vehicle, the spray nozzle should 
be positioned a MINIMUM of 300 mm from any 
plastic components and all opening parts, e.g. doors, 
deck lid etc. 

* Although the paint surface will resist damage, any 
oil, brake fluid or petrol spills should be cleaned up 
as soon as possible to prevent discolouration. 


SPECIAL TOOLS 


Special tools are developed to prevent component 
damage during assembly/disassembly procedures and 
to reduce the possibility of operator injury. 

[t is therefore recommended that special tools are 
used whenever they are available for a particular 
operation. 


NON RE-USABLE PARTS 


If any of the parts listed below are removed, they 
must be replaced with new parts: 
* Oil seals 
Gaskets (except rocker cover) 
O-rings 
D-rings 
Lock washers 
Split pins 
Self-locking nuts 


RUBBER/PLASTIC COMPONENTS 


Avoid spilling petrol, oil, solvents, brake fluid etc. 
on plastic and rubber components, as this may lead 
to deterioration of the component. 


METRIC FASTENERS 


The vehicles covered in this Service Manual are in 
most instances, fitted with metric fasteners. The only 
exceptions are seat belt and child restraint anchorages, 
in these applications Imperial fasteners, conforming 
to Australian Design Rules and International 
Standards, are used. 


ELECTRICAL SYSTEM SERVICE PRECAUTIONS 


When performing any repair work on the electrical 
system always disconnect the negative cable from the 
battery. 


CAUTION: Before connecting or disconnecting 
the negative cable, ensure that the ignition and 
lighting switches are turned OFF. Failure to do 
this may result in damage to electronic com- 
ponents incorporated in same equipment. 


Wiring Connectors 


“ When uncoupling a connector, pull on the 
connector NOT the harness. 


Correct 


Fig. 1—Disconnecting wiring harness 


е To uncouple a connector with a catch, press in the 
direction of the arrows shown in Fig. 2. 


Fig. 2—Uncoupling connectors 


е When coupling a connector with a catch insert the 
connectors until they "snap". 


Wiring Harness Routing 


е Wiring harnesses, with the exception of those 
connected to the engine and transaxle, should be routed 
and clamped so that there is no slack in the harness. 

• |f a harness mounting identification mark is 
visible on a harness, the harness should be clamped 
at that point. 4 


00-3-2 


` 
Identification mark ` ` 


~ 
C16381 


Fig. 3—Harness identification mark 


* When routing harnesses to the engine or transaxle 
allow sufficient slack to prevent harness breakage or 
uncoupling but not enough to allow the harness to 
contact surrounding parts. 


NOTE: If any section of a harness does contact a 
component or body panel, ensure that sufficient 
protection, in the form of insulation tape etc. 
is provided. 


e When installing and tightening components ensure 
that wiring harnesses are not pinched or damaged. 


Continuity and Voltage Testing 


When performing continuity or voltage checks it is 
recommended that harness connectors remain coupled. 
Following this practice will facilitate identification of 
faults and reduce the possibility of terminal damage. 

To check wiring and connectors insert a suitable test 
probe into the back of the connector. 


NOTE: If the connector is a sealed (or waterproof) 
type insert the probe through the wire hole in 
the seal taking care not to damage the wiring 
insulation. 


If it is necessary to uncouple connectors to perform 
checks, DO NOT force probes into female terminals. 
This will open the terminal and result in poor contact. 
Always use the finest probe available. 


Sealed connector 


Rubber cap 
^ Test probe 


Connector 


Fig. 4—Inserting test probe 


Electrical Component Protection 


Sensors, relays, control units etc. are sensitive to 
shock, impact and, in the case of electronic com- 
ponents, excessive temperatures. 

* Handle all electrical components with care and 
avoid dropping them. 

* When body repair or paint operations involving 
temperatures higher than 80°C are being performed, 
remove electronic components which may be affected 
prior to commencing work. 

* When performing electrical welding operations, 
ensure that BOTH battery cables are disconnected from 
the battery to prevent damage to electronic 
components. 


CAUTION: Disconnect the negative cable first, 
ensuring that all lights and the ignition are 
switched off. 


Fuses and Fusible Links 


If a blown fuse is to be replaced, use only a fuse of 
the specified rating. 

If a higher rating fuse is fitted, the system may not 
be adequately protected and component or harness 
damage may result. 


Áccessory Fitment 


When fitting accessories, always follow the 
manufacturers instructions and ensure that the wiring 
used is adequate for the current draw of the equipment. 


INSTALLATION OF RADIO EQUIPMENT 


Although the various electronic control systems used 
have been designed to minimize any possibility of radio 
wave interference, if the antenna or antenna cable of 
a radio transceiver is positioned too close to a control 
unit, unit operation may be affected. 

To prevent radio wave interference, the following 
points should be observed:- 

(1) Install the antenna on the roof or rear bumper 
bar. 

(2) Route the antenna cable at least 200 mm away 
from control units and wiring harnesses. If a cable must 
cross a harness, it should cross at right angles. 

(3) Ensure that the impedance of the antenna and 
cable are closely matched and that the standing wave 
ratio is kept low to reduce the number of radio waves 
emitted from the antenna cable. 

(4) Do not install a high output unit. 

(5) After installing the unit; road test the vehicle and 
ensure that vehicle operation is not affected when the 
transmitter is used. 
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STANDARD PARTS TORQUE CHART 


Standard bolt and nut tightening torque 


Bolt nominal 
diameter 
(mm) 


Pitch 
(mm) 


Head mark (2) 


Torque Nm (kgm. ft.Ibs.) 


Head mark С) 


Неаа тагк (9 


M5 08 2-3 (0.2-03, 1.4-2.2) 


10 4-6 (0.4-0.6, 2.9-4.3) 


4-6 (04-06, 29-43) 
7-11 (0.7-1.1, 5.1-8.0) 


1.25 9-14 (0.9-1.4, 65-10) 


17-26 (1.7-2.6, 12-19) 


1.25 19-28 (1.9-2.8, 14-20) 


35-55 (3.5-5.5, 25-40) 


1.25 34-50 (3.4-5.0, 25-36) 


70-95 (7.0-9.5, 51-69) 


1.5 60-85 (6.0-8.5, 43-61) 


420-160 (12-16, 87-116) 


15 95-130 (9.5-13, 69-94) 


180-240 (18-24, 130-174) 


15 140-190 (14-19, 101-137) 


260—350 (26-35, 188-253) 


15 190-260 (19-26, 137-188) 


360—480 (36-48, 260-347) 


15 260-350 (26-35, 188-253) 


480-650 (48-65, 347-470) 


5-7 (0.5-0.7, 36-5.1) 
8-12 (0.8-1.2, 5.8-8.7) 
20-30 (2.0-3.0, 14-22) 


45-60 (4.5-6.0, 33-43) 


85-110 (8.5-11, 61-80) 


130-180 (13-18, 94-130) 


200-270 (20-27, 145-195) 


300-400 (30-40, 217-289) 
410-560 (41-56, 297-405) 


560-750 (56-75, 405-542) 


15 340—460 (34-46, 246-333) 


630-860 (63-86, 456-622) 


740-1,000 (74-100, 535-723) 


Bolt nominal 
diameter 
(mm) 


Flange bolt andf nut tightening torque 


Bolt nominal 
diameter 
(mm) 


Pitch 
(mm) Head mark © 
M6 1.0 4-6 (0.4-0.6, 2.9-4.3) 
M8 1.25 10-15 (1.0-1.5, 7.2-11) 
1.25 21-31 (2.1-3.1, 15-22) 


1.5 19-29 (1.9-2.9, 14-21) 


— 


Torque Nm (kgm. ft.lbs.) 
Head mark @ 
8-12 (0.8-1.2, 5.8-8.7) 
19-28 (1.9-2.8, 14-20) 
39-60 (3.9-6.0, 28-43) 
36-54 (3.6-5.4, 26-39) 


Head mark 


Head mark 

9-14 (0.9-1.4, 6.5-10) 
22-23 (2.2-33, 16-24) 
50-65 (5.0-6.5, 36-47) 
45-65 (4.5-6.5, 33-47) 


38-55 (3.8-5.5, 27-40) 
34-52 (3.4-5.2, 25-38) 


Taper thread tightening torque 


80-110 (8.0-11, 58-80) 


90-120 (9.0-12, 65-87) 


70-95 (7.0-9.5, 51-69) 


85-110 (85-11, 61-80) 


Thread size 


Torque Nm (kgm. ft.Ibs.) 


NPTF 1/6 


5-8 (0.5-0.8, 3.6-5.8) 


PT 1/8 
PT 1/4, NPTF 1/4 


8-12 (0.8-1.2, 5.8-8.7) 


Female thread material: Light alloy 


| Female thread material: Steel 


| 8-12 (081.2, 5.8-8.7) 


| 16-20 (1.6-2.0, 12-14) 


20-30 (2.0-3.0, 14-22) 


| 35-45 (35, 25-33) 


PT 3/8 


40-55 (4.0-5.5, 29-40) 


| 60-75 (60-75, 43-54) 


NOTE: NPTF is dry seat pipe thread, while PT is pipe thread. 


Each torque value in the table is a standard value for 

tightening under the following conditions. 

(1) Bolts, nuts and washers are all made of steel and 
plated with zinc. 

(2) The threads and bearing surface of bolts and nuts 
are all in dry condition. 


The values in the table are not applicable: 

(1) If toothed washers are inserted. 

(2) If plastic parts are fastened. 

(3) !f bolts are tightened to plastic or die-cast inserted 
nuts. 

(4) If self-tapping screws or self-locking nuts are used. 


As a standard practice in the following instances, 
reduce the values shown in the table to the 
percentages indicated below: 


a. If spring washers are used 
b. If threads and bearing surfaces are stained 
with oil 
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SUPPORT LOCATIONS FOR LIFTING AND JACKING 


When using a garage jack 


Wagon only Do not attempt to use the 
rear suspension compo- 
nents for a jacking point. 
(Sedan only) 


S 
00м0035 


Rubber | Rubber 


O0N0031 00М0032 
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When using a free-wheel-type auto lift 


| H-bar lift 
00R0157 \ 


ist: 


Chassis-Support position 
(side sill) 


Attachment 
T f 


“ | 


А 


00K563 ~ === ` OORO154 


When using a single-post lift or 
double-post lift 


OON0039 00М0040 
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TOWING POINTS 


TOWING HOOK 


Front Rear Sedan 


Rear Wagon 
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SECTION 4 — LUBRICANTS 


GENERAL INFORMATION 


Lubricant recommendations have been determined 
to maintain maximum performance and provide 
optimum vehicle protection under various operating 
conditions. The information contained in this section 
should, therefore, be used as a guide to ensure that the 
correct lubricant is selected. 

While, in most cases, no particular brand of 
lubricant is recommended, lubricants manufactured by 
a reputable oil company should always be used. 

It is important that the material used meets the 
classification requirements stated in this manual. 


NOTE: The M.M.A.L. lubricant specifications 
stated in this manual are the result of 
considerable development work, and have been 
established to ensure that materials used meet 
all the requirements of a specific application. 

Lubricants and coolants which meet these 
specifications are formulated with the optimum 
quantities of a carefully balanced combination 
of selected additives, and are suitable for use 
in vehicles marketed by M.M.A.L. Any arbitrary 
addition of proprietary materials may disrupt 
the balance of these additives and destroy the 
essential properties of the lubricant or coolant, 
resulting in failure of the mechanical assembly. 

Furthermore the addition of proprietary 
materials is an unnecessary and expensive 
penalty to vehicle operating costs. 


Classification of Lubricants 
Engine Oils 


Two designations, SAE and API, are used to match 
engine oils to service requirements. Generally, 
designations will be found on the oil container. 

The SAE grade number indicates engine oil viscosity 
or fluidity. For example SAE 30 is a single viscosity 
oil. Most engine oils have multiple viscosity grades such 
as SAE 10W 30, with a low viscosity when cold. These 
multigrade oils have a more constant viscosity than 
single grade oils for the same temperature rise. 

The API classification indicates oil performance or 
quality and ranges from “SA” to “SG” depending on 
service requirements. 


Gear Oils 


Gear oil performance level, or quality, is shown by 
its API classification. The classification range for gear 
oils is from “GL-1” to “GL-5 (plus)" depending on 
application. 


Automatic Transaxle Fluid 


Mitsubishi Magna ELC-4-SP Automatic 
Transmission Fluid. Use of MMAL specified fluid is 
mandatory to ensure correct operation of the 
transmission. 


Grease 


Semi-solid lubricants specified for chassis and 
similar applications should meet NLGI Multi-purpose, 
non-melt type No. 2 specifications except where 
otherwise stated. 


Points NOT Requiring Lubrication 


• The bearings listed below are permanently 
lubricated and require only inspection and/or 
replacement when a complete component overhaul is 
performed. 


(i) Starter motor bushes 
(ii) Clutch release bearing (man. trans.) 
(iii) Alternator bearings 


e The rubber bushings used at the points listed 
below are designed to grip the contacting metal parts 
firmly and act as a flexible medium between metal 
parts. The use of any lubricant on these bushes will 
reduce the friction required for correct operation and 
result in premature failure of the bushing. 


(i) Rear axle arm bushings 
(ii) Front suspension bushings 
(iii) Engine drive belts 


e The application of any lubricant to the air cleaner 
element will destroy the effectiveness of the element. 


` 


Engine Oil Change Frequency 


Regular oil changing is essential for efficient running 
and long engine life. 

Under normal operating conditions, i.e. good roads 
in temperate climates, engine oil change intervals 
should be 10,000 km or six months (whichever occurs 
first). 

Changing the oil every six months regardless of 
distance travelled, will minimize the harmful effects of 
any condensation or sludge that may form in the engine 
when most trips are of short duration at slow speeds, 
such as city traffic type driving. 

If a vehicle is operated under unusual or severe 
conditions, such as those listed below, the protective 
life of the oil can be significantly reduced, necessitating 
oil changes at 5,000 km intervals. 


* Frequent towing of trailers, boats, etc., 

e Continuous operation at higher than normal 
loadings, 

* Operating in dusty or sandy terrain, 

* Extremely short run operation, 
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LUBRICANT CHART 


COMPONENT LUBRICANT 


Conforming to the requirements of the A.P.I. 
classification “For Service SG, with a phosphorus 
content not exceeding 0.1% by weight, suitable for use 
in vehicles equipped with a catalytic converter", 
having the correct S.A.E. Viscosity grade number for 
the expected temperature range. 


Atmospheric temperature 
: : -30 20 10 0 10 20 30 40 500 
Engine 
4 5w-20 
зз 65255452075 
o е 
о < Sw- 30 
Е ean Ee ae 
š |< _5#-40 
01-0 0 0 
Ez 
82 [5 _ tow 30 . 
CO. a iow: 46, 10w-50 — — > 
59 prece pu AMI = 
E ___ SW 40, 15W 50 — — = 
Su mpeg Е 
Da m 22 220% 40,20W 50 
uo 


Power steering ES-X64022 Mitsubishi Power Steering Fluid 
Type 3 
Automatic Transaxle ES-X64022 Mitsubishi Magna ELC-4-SP Automatic Transmission 
Fluid. 


ESX-64021 Hypoid gear oil: API classification GL-4 
Type 4 SAE Viscosity No. 75W-85W 


Radiator ES-X64216 Rain or demineralized water plus Mitsubishi Longlife 
coolant in the required concentration. 


Brakes MS41/46 DOT 4 fluid conforming to AS1960-1983 Grade 3 
Clutch 
Front and rear wheel bearings MS42/5 Multi-purpose, non-melt type No. 2 Grease 


Seat slides MS42/2 Lithium base, multi-purpose EP No. 2 Grease 
Door check straps 
Engine hood lock 42/MS Mitsubishi “Easi-Lube” stick lubricant 
Door lock and striker 1481-Х 
Body 


Door — hinges Engine oil 
— lock cylinders 
Hood — hinges 
Front seat — recliner 
Deck lid — lock 
— lock cylinder 
— hinges 


Battery terminals 42MS/272 Petroleum jelly 
Speedometer cable 42MS 4599 Shell Alvania RVI speedometer cable lubricant 


Manual transaxle 
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SECTION 5 — LUBRICATION AND MAINTENANCE 


SPECIFICATIONS 
Engine tune-up 
Carburettor models 
Idle speed (r.p.m.) — таппџа!.................. 750 + 50 
— automatic................ 800 + 50 
A/C idle up speed (r.p.m.) — manual .......... 850 + 50 
— АШО............. 900 + 50 


Ignition timing — basic (hose to outer can dis- 
connected and plugged)..... 5° + 2° ВТРОС. @ idle speed 
— idle advance (hose connected to 


outer сап)................. 13° + 4° ВТ.О.С. @ idle speed 
Spark plugs — 1уре.......................... Champion N9YC 
pap: dod eer s ate 0.7 to 0.8 mm 
Fuel injection 4 cylinder models 
Idle speed (глрт.)............................ 800 + 50 
Ignition timing .............................. 5° + 5? BT.D.C. (electronic spark timing cut) 
13° + 2° BT.DC. (with electronic spark timing) 
Spark plugs — іуре.......................... N9YC 
вар 9 cock Ath hed. pneu e n eae e d 0.7 to 0.8 mm 
Fuel injection V6 models (incl. V3000) 
Idle speed (г.р.т.)............................ 700 + 100 
Ignition timing .............................. 5° + 2° BT.D.C. (electronic spark timing cut) 
15° + 2° BT.D.C. (with electronic spark timing) 
Spark plugs — їуре.......................... N9YC4 
= papu nm ier ain 1.0 mm pre-gapped 
Idle CO% (У3000)........................... 1.5% + 0.5% 


NOTE: The above specifications were correct at time of publication. If these specifications differ from those 
on the Vehicle Emission Control Decal (located on the underside of the engine hood) use the specifications 
listed on the decal. 


Drive belt tension (4 cylinder models) 


Alternator and power steering — New belt ........ 650 N 
— Used belt ....... 530 N 
Air-conditioning — New belt ........ 440-540 N 
— Used belt ....... 340-440 N 
Drive belt tension (6 cylinder models) 
Alternator and power steering — New belt ........ 690-880 N 
— Used belt ....... 490 N 
Air-conditioning — New belt ........ 590-690 N 
— Used belt ....... 390-490 N 


Water pump belt deflection (4 cylinder models only)5-7 mm with 70 N force 


NOTE: A new belt becomes classified as a used belt after 5 minutes running time. 
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SPECIFICATIONS CONT. 
Clutch pedal 
Pedal play (at clevis ріп).................................. 110 3 mm 
Pedal free travel (including pedal play) .................... 6to 13mm 
Front wheel alignment 
Toe-in — measured at centre of tyre tread .................. 0 x 3.0 mm 
Toe-out on turns — measured on outer wheel with 
inner wheel on 209- oc ee ee ses his e ER RUDI 22° 
Stecring wheel freeplay 
At steering wheel circumference .......................... 0 to 30 mm 
Brake pad wear limit 
Minimum pad material thickness — front and rear .......... 1.0 mm 
Park brake adjustment 
Lever stroke occ cee Ress 105 notches 9 196 N 
Brake pedal adjustment 
Pedal:freépldye |i rob Se I ERA vb tie ag 310 8 mm 
Реда height. ¿aa ze ve REI unc E CU S RE E 176 to 181 mm 
SPECIAL TOOLS 
MB991502- 15. а oue mia eiae Д нана EUR Multi-Use-Tester (MUT) 
МЕР=А а аата s decr x e quera role Pacte rece ROM Pack 
ESMI S оре ды кыра ашы а ы Ra E ERES LED, Test lamp 
Adjustable power timing light 
CO meter 
Spark plug gapping gauge 
Tachometer 


TORQUE SPECIFICATIONS 


Nm 
Alternator — pivot bolt ...................................... 20 to 25 
— adjusting bolt clamp ............................ 12 to 15 

Balance shaft chain adjusting bolt ........................... .. 15 to 20 
Balance shaft chain cover ..................................... 4to5 
Battery terminal clamp ...................................... 2.5 
Brake caliper guide pin bolt 

— {TONE ise bier u saa UR abe et trece ғақ азық LR 30 to 40 

STOO s a Li renta reprise ve Er us Е ЕА 30 to 40 
Engine oil drain plug ...................................... 35 to 45 
Exhaust manifold to cylinder head nut ........................ 15 to 19 
Front strut to knuckle ВОП................................. . 95 to 105 
Rear shock absorber to axle bolt .............................. 80 to 100 
Road wheels (in sequence) .................................. 90 to 110 
Spark: plügz u наада іе Sg a pasa ed Sd het hae te 20 to 28 
Steering rack to crossmember бо |... 60 to 80 
Tie vod end to knuckle пис..... eee 24 to 34 
Trailing arm (rear axle) to body bolt .......................... 80 to 100 
Transaxle drain plug ........................................ 29 to 34 
Transaxle filler plug as u besiege os eae nd 29 to 34 
Transaxle oil pan bolts. .................................. .. .. 10 to 1] 
Water pump mounting bolts .................................. 20 to 25 


© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B REVISED 
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FLUID CAPACITIES. 


Engine oil pan — 4054 without filter .............. 4.1 litres 
— 4054 with filter ................. 4.6 litres ` 
— 6G72 without filter .............. 4.0 litres 
— 6G72 with filter ................. 4.3 litres 
Manual transaxle ................................ 2.0 litres 
Automatic transaxle — F4A23 (incl. Т/С)........... 6.1 litres 
— F4A33 (incl. Т/С)........... 7.5 litres 
Cooling system — 4G54 ECI-Multi models.......... 9.6 litres 
— 4654 Carby models ............. 8.4 litres 


— 6G72 models ................... 9.5 litres 


LUBRICATION 


Check fluid level and condition 
ENGINE ОКОЛО ОЛО ОКК О ООЛО ОКСА OA ERES 
— brake master суйпдег........................................ .. ...40 
– clutch master суіпдег........................................... .. 
power Steering «c oc cete pibe gu IUD UU et bebe 
-transaxle manual eg moraine Re tw eR de qai sp Ra 


Change automatic transaxle Иша6............................................24... | 
Change manual transaxle fluid (normal иваре)................................... | 
Change manual transaxle fluid (severe пваре)................................... | 
Change engine oil every 6 months ог.......................................... 
Change engine oil filter every 6 months ог...............................2222.2.. 


_ UNDER HOOD OPERATIONS 


Check engine coolant level and сопсепгапоп................................... 
Drain, flush and refill cooling system using rain or demineralised water and 

Specified Coolant in the recommended concentration every 24 months or........... 
Valve clearance adjustment (1ҒаррпсаМе)...................................... | 


Check battery electrolyte specific ргауу................................ E 


Check all fluid lines and hoses for routing, tightness and leaks .................... | 
Check ignition cables, distributor cap and rotor for 4дапаре....................... 
Lubricate distributor (carby тойе15)..................................... ..... 
Check adjustment and condition of external drive Вейв........................... 
Replace fuel filter (carby тойсе18)............................................ 2... 
Replace fuel filter (MPI шойсі8)....................................2.......... | 
Replace spark plugs (conventional (уре)......................................... | 
Replace spark plugs (platinum Туре)............................................ I 
Clean and check air cleaner еетепі........................................ .. .. 
Replace air cleaner element (normal иваре).................................... .. 
Replace air cleaner element (severe иваре)...................................... 
Test oxygen sensor (Magna MPI 4суі).......................................... 
Replace timing:belt-.i« lots bor арқалы МЕ ots aeuum ota 
Check. ignition timing a «ec ay cae eere Er Oe T bct ын OD Rete eee ata 


Check idle speed and CO concentration * (carby тойе18)......................... 
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* Adjustment is not required during regular maintenance. This item is included as a check only, to indicate correct operation of emission control systems including the 
catalytic converter and the secondary air supply system. If a fault is evident refer to Group 13 — Fuel Systems for diagnosis and adjustment procedures. 


Kilometre Intervals 


= | =| =| = ка| =| = | ке | =| =| {у 
Еј ЕЕЕЕЕВЕНЕЕВЕЕЕ 
ІЕЕБЕЕНЕЕЕБЕЕЕЕВЕЕЕЕЕЕЕ 
UNDER VEHICLE OPERATIONS д | = 
Check exhaust system for alignment, security and 1еаК$............................ X X X X X x x x x X X c 
Check fuel, oil, brake and vapour lines for damage, deterioration and leaks ............. x X x x x x x x x x x о 
Check front and rear suspension components for alignment, damage, wear = 
and Security ay yy dee io ama а tee ата babu ok uya ua em end x x [X x x x x x x x t 
Check condition of ball joint seals and all bushes ................................. X x x x x X x X x x = 
Check steering components for alignment, wear and security ....................... X X X X x x x x x x O 
Check driveshaft dust boots for damage and даегегіогайоп.......................... x x x x x x x x x x z 
Check rear wheel bearings for ріау........................................... ... x X x x Е 
о 
SUSPENSION, STEERING, TYRES AND BRAKES = >o 
Check tyres for wear, damage and pressure. ...................................... X| X X X X х |х X|X| X X X| X X X |X|X | X |х | хіх p ° 
Brakes — check and adjust handbrake as песеззагу................................ x x x x x x x = “~ 
— check pad/lining меаг..............................................2.. . XIX X|X X X|X X XX X|X| X X|X[X |X X X|X » өл 
— drain, flush and refill brake hydraulic system using the z 
specified brake fluid (every 24 months)or............................... x X x x > 
O 
m 
o 
О | 
I | 
ROAD TEST m | 
Check operation and/or performance of the following: Е | 
Steering and suspension (including shock absorbers) .............................. X X X XIX X X X X X X X X| X X X X X ххх = | 
Brakes and clutch (including һапафгаКе)........................................ . хіх X хх X X X XX X X X X X|X|X|X |X X X m 
Engine and driveability y a арн ыры giu ha ae shes ка Wes x x x хх хох ххх хіх X XX X| X X|X x] X 
Vehicle lighting (including instrument panel, interior and warning lights)............ XI X IX X XIX X X X X X X X X X|X|X|XIX|]X|X , | 
Seat belts. ; «ess de ола Ан олы ер амды Seas sra e d a ОО Pes x x x x x x x x x x x 


DATE 


SERVICE BULLETIN REFERENCE 


NUMBER 


SUBJECT 


CHANGES 


па 2. 
саз Шан Уз л at 


11-0-1 
GROUP 11 — ENGINE 
SECTION 0 — INDEX 


Section 
Subject Number 


SPECIFICATIONS AND GENERAL INFORMATION 4G54 2 
Specifications ........................................ 
General Information ................................... 


IN-VEHICLE SERVICE PROCEDURES 4G54 ........... 3 
Engine Maintenance ................................... 
Compression Test ..................................... 

Cylinder Head... see oe eru PC AER 
Cylinder Head БівавзетЫу............................. 
Valve Guides s actin dvds ile toe ал њена bg ud 


Valves zas sua neu eden REESE enone DER 
Valve Springs. есен heIveniente DER tha tae bu ioe ee ss 5 
Camshaft and Camshaft Bearing Сар .................... 
Rocker Arms and Rocker Arm Shafts .................... 
Cylinder Head Reassembly ............................. 
Water Pump Pulley Seal Еерјасетет.................... 
Camshaft and Counter Balance Shaft, Drive Chains and 

Oil Pump.............. "——————Á—— ОЕ 


ENGINE ОУЕЕНАЧ1,4654............................ 4 
General Information ................................... 
Engine: ел он ава i ka ue Mae hae ed dg 
Cylinder Block... io. deo Sain MOA SoA Ma cag Bees A 
Pistons, Piston Pins and Piston Кіпрв..................... 
Connecting Койбв...................................... 
Crankshaft... cov aus SE agli ЛАЙ ан rr ӘДӘ: 
Main and Connecting Rod Bearings ............ parts Marae 
Counter-Balance Shaft and Bearings ..................... 
Sprocket, Chain, Tensioner and Guide ................... 
Flywheel and Ring Gear ............................... 
Ring Gear Replacement ................................ 
Oil Seals, Oil Pan and Oil 5стееп................. — 
Cylinder Block КеавзетЫу............................. 


Page 
Number 


оса о A ВБ — — — 


- 
© 


У ыы мы а о A A HN — 


11-0-2 


Section Page 
Subject Number Number 


SPECIFICATIONS AND GENERAL INFORMATION 6G72 5 
Specifications ...................................... ... 
Special Tools E 
Torque ӛресійсайопв.................................. 
General Information .................................... 


с + + — 


SERVICE ПАСМОВ186................................. 6 


IN-VEHICLE SERVICE PROCEDURE 6G72 ............. 7 
Compression Test .................................... 
Timing Belt Adjustment ............................... 
Timing Вер... denssa pa ee RS ЛА АМАА 
Cylinder Head. ауасы даа тын s eT e EE Rer REY 
Cylinder Head ПівавзетМу............................. 
тепте 
Valve ваба рна tn bee heey II e eg ЫА 
Valv6és т ТРЕСТ 
Valve:Springs 25 сезсе da болма алы eei ila eee 
Camshafts and Camshaft Bearing Сарв................... 
Rocker Arms and Rocker Arm Shafts .................... 
Cylinder Head Reassembly ............................. 


о 000000 — с tn + S = — 


о 


ENGINE ОУЕКНАГИ,6672............................ 8 
Jc m 
Cylinder’ Block nige зы Жа о Ор. RR RE IEEE 
Pistons, Piston Pins and Piston Кіпрв..................... 
Connecting Ко48....................................... 
Crankshaft 2.2: s haud ip РЬ eR EHE 
Main and Connecting Rod Веагіпрѕ...................... 
Oil Seals, Oil Pan and Oil screen ........................ 
Flywheel and Ring Gear ............................... 
Ring Gear Replacement ................................ 
Cylinder Block КеавветМу............................. 


~ С СА С Q + + WN — 


П-1-1 
SECTION 1 — SERVICE DIAGNOSIS 


LOW COMPRESSION Valves sticking or seating poorly. Overhaul valve system. 


(DRY TEST) 

Blown cylinder head gasket (if Install new head gasket. 
pressure low in adjacent cylinders 
or coolant is contaminated with 
engine oil). 


LOW COMPRESSION Worn or sticking rings. Replace or free-up rings. 
(WET TEST) 
NOISY VALVES Worn rocker arms. Replace arms and check oil supply 
holes. 
Worn valve guides. Replace guides and if necessary 
install new valves. 


Worn or damaged camshaft lobes. Replace camshaft. 


Excessive valve seat or valve face Re-cut valves and seats. 

run-out. 

Malfunctioning hydraulic tappet Replace defective tappet adjusters. 
adjusters. 


CONNECTING ROD Insufficient oil supply. Check engine oil level. 
NOISE 
Thin or diluted oil. Change oil to correct viscosity 


Excessive bearing clearance. Measure bearings for correct 
clearances. Replace if necessary. 


Connecting rod journal 
out-of-round. journals. 

MAIN BEARING NOISE Check engine oil level. 

Check oil pump output. 

Change oil to correct viscosity. 


Excessive bearing clearance. Measure bearings for correct 
clearances. Replace if necessary. 

Excessive end play. Check respective end thrust bearing 
for wear on flanges. 


Crankshaft journals out-of-round Remove the crankshaft and regrind 
or worn. journals. 


Loose flywheel. Tighten to correct torque. 


Worn, scuffed or broken rings. Hone cylinder bores and install new 
rings. 


Carbon in oil ring slots. Install new rings. 


Rings fitted too tight in grooves. Remove the rings. Check the 
grooves. If groove is not correct 
width, replace the pistons. 


OIL PUMPING AT 
RINGS 
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OIL PUMPING АТ Compression rings installed upside Remove and refit rings correctly. 
RINGS (СОМТ.) down. 
LOW OIL PRESSURE Low oil level. Check and top up oil level if 
INDICATED required. 


Faulty oil pressure sending unit. Install a new sending unit. 
Thin or diluted oil. Change the oil to correct viscosity. 


Remove the valve and inspect. 


Oil pump relief valve stuck. 


Oil pump suction tube loose, bent 
or cracked. 


Clogged oil filter. 
Excessive bearing clearance. 


Excessive oil pump gear clearance. 


ENGINE DIAGNOSIS WITH VACUUM GAUGE 


A vacuum gauge can be beneficial as an aid in 
diagnosing engine problems. 

Obtain a reliable, calibrated vacuum guage and “tee” 
it into the inlet manifold at the brake booster vacuum 
connection. As for all 4-cylinder engines, a slight 
fluctuation will be noticed on the gauge when the 
engine is running. This can be removed by fitting a 
small petrol tap between the gauge and manifold. With 
the engine running, close the tap slowly until the 
fluctuation disappears. 

Use the readings as outlined opposite, to carry out 
your diagnosis. 


Remove the oil pan and install a 
new tube if required. 


Install a new oil filter. 


Check the bearing clearance. 


Remove oil pump and check gears 
for wear and clearance. 


10 
WORN RINGS OR 
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INFERIOR LUBRICANT 


13 
CARBURETTOR 
ADJUSTMENT 


14 
LEAKING INTAKE 
SYSTEM 


Readings — ins.Hg (kPa) 


1. 


2. 


With the engine idling, the hand is steady between 17 
and 21 (57 to 71). 

With a rapid opening and closing of the throttle, the 
hand will fall to 2 (6.5) and swing back to 24 or 25 (81 
to 84), settling on normal idle reading. Rings and 
valves indicated OK. 


. With fast running engine, the hand reads between 10 


and 22 (34 to 74). Increase speed increases hand 
fluctuations. 


. With engine idling, hand vibrates rapidly between 14 


and 19 (47 to 64). 


. When valve should close, hand drops two or three 


points. 


. At idle, the hand drops consistantly a few points. 


. At idle, the hand sometimes drops around four points. 
. At fast idle, the hand reads steady from 8 to 15 (27 


to 50). 


IGNITION DEFECTIVE 


4 
VALVE GUIDES 
WORN 


VALVE SPRINGS 
WEAK 


VALVE TIMING 
LATE 


11 12 


IGNITION RETARDED 


16 
BLOCKED EXHAUST 
SYSTEM 


15 
LEAKING HEAD 
GASKET 
(between cylinders) 


. At idle the hand reads steady but lower than normal. 


Inferior lubricant may also be indicated. 


. With rapid opening and closing of the throttle, the 


hand falls to 0 and rises to 23 (78) or less. 


. With a slowly fluctuating hand between 14 and 16 (47 


to 54), check ignition system for faults. 


. At fast idle, a steady reading between 14 and 17 (47 


to 58) is registered. 


. Check idle mixture if hand moves slowly between 13 


and 17 (44 to 57). 


. At idle or fast idle, hand reads between 3 and 5 (10 


and 17). Check gaskets. 


. Hand moves consistantly between 5 and 19 (17 and 


64). 


. High reading at start reducing to 1 (3) or 0 and 


increases to 15 to 16 (51 to 54). 


xi) 
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SECTION 2 — SPECIFICATIONS AND GENERAL INFORMATION 4054 
SPECIFICATIONS 


ENGINE GENERAL 


Түререркынемхиноледылагин лылы m saya зді In line ОНС with Counter Balance Shafts and 
Roller Rockers 
Number of cylinders ........................... Four 
Engine number—carburettor тодеб.............. W591, W592 
—ECI-Multi models .............. W531, W532 
hio PP DA XM P 91.1 mm 


Displacement a uere E he 2555 cm? 

RAC power гайпр.............................. 20.5 

Compression ratio (ECI-Multi models)............ 921 

Compression ratio (carby тоде )................ 8.8:1 

Compression pressure @ 250 грт................ 1250 kPa (approx.) carby models 
Compression pressure @ 250 грт................ 1300 kPa (approx.) ECI-Multi models 
Maximum variation between cylinders ............ 10% 

Spark: plug: types ais oss reU exe oA ey oe N9YC 

Firing Order ris tiap edt Een aU ee жуаны AE 1, 3, 4, 2 

Direction of rotation ........................... Clockwise observed from front of engine 


CYLINDER HEAD 


Магтан au Susu aici eed Aluminium alloy 

Јуре ил ire eec ce NE а emet Hemispherical combustion chambers, cross flow 
design | 

Maximum allowable фачогпоп................... 0.2 mm 

Cylinder head height (between block and rocker 

cover gasket surface) ......................... 90.0 mm 

Maximum allowable re-machining of surface ...... 0.2 mm or less, combined with cylinder block 

grinding 


Inlet valve seat insert hole diameter 


—0.05 mm Oversize .......................... 44.050 to 44.075 mm 

—0.3 mm Oversize ........................... 44.300 to 44.325 mm 

--0.6 mm Oversize ........................... 44.600 to 44.625 mm 
Exhaust valve seat insert hole diameter 

—0.05 mm Oversize ..........................38.050 to 38.075 mm 

--0.3 mm Оуегбіге........................... 38.300 to 38.325 mm 

—0:6-mm-OversiZes.. а abi S re e RUE 38.600 to 38.625 mm 
Inlet and exhaust valve seat insert height 

—0.3 mm Oversize ........................... 7.90 to 8.10 mm 

—0.6 mm Oversize ........................... 8.20 to 8.40 mm 
Valve guide hole diameter 

—0.05 mm Омегѕіде .......................... 13.05 to 13.07 mm 

—0.25 mm Oversize .......................... 13.25 to 13.27 mm 

—0.50 mm Oversize .......................... 13.50 to 13.52 mm 
Camshaft/camshaft bearing сјеагапсе............. 0.05 to 0.09 mm 
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VALVES 
Material ае беседа Кк DRE аты ыға Heat Resisting Steel of IIS STD (SUH3B) 
SS EXHAUST а Аа ЧА ама Seka еды Heat Resisting Austenitic Steel 
Valve length— Inlet ..... inancnennnssrusrsrerener eraren 107.96 mm 
== EXha0SË; o жиын so ҚЫН ҰНЫ es S 105.86 mm 
Head diameter — Тер... ааа: 46.0 mm 
ЕНА A сада МЫ T eg eed eade 38.0 mm 
Зе то тебе а жыласа Ал eee eas EUG AE e ts 8.0 mm 
Stem diameter wear limit — ИшЇе{.......................... 0.10 mm 
== Exhausts 212-22 ваља gn Maile estes 0.15 mm 
Valveaccc angles «as а eem жана Eee Ge ERES Y 45? 
Valve head thickness — Inlet... 2... eee 1.70 mm 
s~ Exhaust we ce EXER IR 2.50 тт 
Valve seat contact мл ће. 0.90 to 1.30 mm 
Valve stem to guide clearance —Inlef.__................... 0.025 to 0.055 mm 
— Exhaust .................... 0 050 to 0.085 mm 
Installed height between spring seat and retainer .............. 40.40 mm x 1.0 mm 
Valve stem seal installed dimension ........................ 14.70 to 15.10 mm 
Hydraulic lash adjuster dry сіғагапсе....................... 0.5 to 1.3 mm 


VALVE GUIDES 


со де йа еза ымы fe cube eee cu Se ee ais sand 13.06 to 13.07 mm 
Inside diameter са zs а а De ae Sac LAT 8.000 to 8.018 mm 
Length, == еб. а акун аа bee La TA ae ee кд 47.0 mm 
— ExhauSt..................................... 32.0 mm 

Installed dimension ..................................... 14.70 to 15.30 mm 
Cylinder head hole size for oversize guides 

— (О NM ites ort bec nate РЫШ арма EE WS 13.05 to 13.07 mm 

SO ml: iue Eau tuat eds Na ОО ma ES 13.25 to 13.27 mm 

DOSES Si. si er Ro bea e Pe Pod quere ds Gee Qu 13.50 to 13.52 mm 
VALVE SPRINGS 
NUM DOF zc саны дары xS e petes eee eie ee 8 
ТЫМ НІМЕН OA Ue SU Meee at agua 47.5 to 46.3 mm 
Load/compressed height ................................. 28 kg/40.40 mm 
QubOt Squares T uhu БЫН wae not OE EN eA Re aoe M 4°max. 
VALVE TIMING 
Inlet openge h жыз И» е Ке да te oe a E ee es 25? BTDC 
ПИӨ Об ұлан ы od iesus ses tel hens у tes 61? ABDC 
Duration ces a ESAE VER RM ERE 266? 
Exhaust Opens. cue Re Ашны ка Жал XU e e E жа ds 66? BBDC 
Exhaüsteloses о oie ended equ enu 20? ATDC 
DüradtlODz d c ate m NI АУМ ааа а Sore 266? 
Overlap o oss re eer CHOC ЫНА CREDERE T ES Res 45° 
CAMSHAFT 
Маѓар ЗА RN Pte Sa N Grey cast iron 
Camshaft bëarings.......a уу. жа кка ama D 
Bearing clearance: зое ke ku three ee s 0.05 to 0.09 mm 
Journal diameter ....................................... 34.0 тт 
End саб 40e Ы басады dor x ce а egre hes 0.10 to 0.20 mm 
Camshatt bend аи а ein н рии акы а Delta 0.02 mm or less 
Height of cam Іобде-ішег............................... 42.50 mm 

= Exhaust c. stss ay ee eR RII 42.56 mm 

Nominal cani ШЕ a a ia КЕ kaa ie amas sss 10.5 mm 
Rocker arm to rocker shaft clearance ....................... 0.013 to 0.043 mm 
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SPROCKET CAMSHAFT 


Material 
Number of teeth 


SPROCKET—CAMSHAFT DRIVE 
Material £23 хи a tn s ah Grey cast iron 
Number of (ее ћ............................... 


SPROCKET—COUNTER BALANCE SHAFTS 


Material 
Number of (евіһ............................... 


SPROCKET—COUNTER BALANCE SHAFT DRIVE 


Material: а райан burl ah apie teats dG tite ate RE Grey cast iron 
Number of teeth orre torida iaia i eee ees 


TIMING CHAIN 


WV DE ud aad etu eb ine e tide et. Duplex roller 
Number of ІПК6............................... 102 
РЕП sa ae ac pa WE ы uei auta 9.525 mm 
Chain tensioner spring length 

—Unloaded ..:....2.2............5Г.2....... 65.7] mm 


—Loaded at 2.0 Ер........................... 36.91 mm 


COUNTER BALANCE SHAFTS DRIVE CHAIN 


Турес а А ытын dei Nea maii алып Single row bush type 
Number of lnks............................... 90 
Рас ОРОККО ЛАК ayah amuyusa Rs el idle С 8.0 mm 


Chain adjuster.« ИКЕ usai at chp etna лека Hydraulic 


COUNTER BALANCE SHAFTS 


Front journal diameter ......................... 23.0 mm 
Rear journal diameter .......................... 43.0 mm 
Journal to bearing clearance—Front.............. 0.02 to 0.06 mm 


REAP а our 0.043 to 0.086 mm 
CYLINDER BLOCK | 


Material! ou Низ ure eU астына ық» Alloy cast iron 
Maximum allowable distortion upper face......... 0.1 mm 
Height of block (between cylinder head and oil 

pan gasket surface)........................... 316.0 mm 
Maximum allowable re-machining of surface ...... 0.20 mm or less, with cylinder head machining 

combined 

Cylinder bore diameter ......................... 91.1 mm 
Maximum bore оуегвіге......................... 1.20 mm 
Maximum diameter difference between cylinders ...0.02 mm 
Maximum bore wear (before reconditioning)....... 0.2 mm 
Maximum ovality and taper (before 

reconditioning) .............................. 0.12 mm 
Reconditioning work limits for ovality and taper ...0.01 mm 


Main bearing tunnel bore Шате(ег............... 64.0 mm 


PISTONS 


Material usss Rb аач Oaphnia. ber Aluminium alloy 
pu И ды Closed slipper (elliptically turned) 
Piston pin hole ................................ 22.0 mm 


Mass of рібіопв................................ 440 + 4 grams 
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PISTONS (Continued) 
Piston diameter 


Measuring position........................... 2.0 mm up from bottom of skirt 
Grade:A vex et echt Sea у ви WO RA ERU RR aus 91.07 to 91.08 mm 
Ве» ay дек vele ente soils Ба өз 91.08 to 91.09 mm 
C decus ces КАК КЕТ sete B E ЫЫ ed 91.09 to 91.10 mm 
|» Jun MCI Pu 91.11 to 91.12 mm 
Б xor Gen Ма КОСУ aden as 91.12 to 91.13 mm 
Piston to bore clearance ........................ 0.02 to 0.04 mm 
Piston oversizes................................ 0.25 mm 
0.50 mm 
0.75 mm 
1.00 mm 
PISTON PIN 
Туре, аА көзбен Aad E RAN Su gts Press fit in connecting rod 
Material «eret iat Bee Dale МЫНА YS. tek os Cold forged chrome molybdenum steel 
Diameter... с ua nas amaka Rages. wes җык Edd 22.0 mm 
Сепо nce etate Er eer дан er dae ss sr aie 79.0 mm 
Offset in різоп................................ 1.0 mm 
Clearance in рійоп............................. 0.005 to 0.009 mm 
PISTON RINGS 
Number бара fers Seeing ЬН ede Grates 3 
Ring бар--Мем--Сопаргеввіоп................... 0.249 to 0.399 mm 
—Scraper and oil ring ............ 0.249 to 0.449 mm 
—Service limit (АП).................... 1.00 mm 
Side clearance—New-—Compression .............. 0.061 to 0.100 mm 
--5сгарег................... 0.020 to 0.061 mm 
—Service limit—Compression ....... 0.15 mm 
--5сгарег............ 0.12 mm 


CONNECTING RODS 


Material 5 oer а ab de ie аге labled C Drop forged steel 
Length between centres ......................... 166.0 mm 
Gonrod' mass aise шын арени па вата на eade 831 grams 
Small end bore diameter ........................ 21.974 to 21.985 mm 
Big end bore Әіатегег.......................... 56.00 mm 
Conrod bearing clearance ....................... 0.015 to 0.056 mm 
Conrod bearing undersizes ...................... 0.25 mm 
0.50 mm 
0.75 mm 
Conrod bend or distortion (within)............... 0.025 mm 
Conrod side clearance on journal ................ 0.10 to 0.25 mm 
Bearing material ............................... Aluminium—Tin 
CRANKSHAFT 
Material +. uu ана Ree Gas ee RR tie te Drop forged steel 
Number of main Веагіпрв....................... 5 
Main bearing journals 
—Standard diameter ......................... 60.0 mm 
—Maximum allowable ovality ................. 0.01 mm 
—Maximum allowable (арег................... 0.01 mm 
Main bearing clearance—All except centre journal. .0.016 to 0.045 mm 
—Centre journal .......... 0.028 to 0.057 mm 
Bearing material ............................... Aluminium—Tin 
Main bearing undersizes—Rework diameter 
—O:25 mms. «iul ты Wh nw es ha ene oe 59.735 to 59.750 mm 
= 0550 MM eee ei ee wince RAE X ee 59.485 to 59.500 mm 


— 0205 mm «iic ek қа Ma ee вв Er. 59.235 to 59.250 mm 
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CRANKSHAFT (Continued) 
Main bearing journal length—All except Мо. 3 ....31.00 їо 31.05 mm 


= МО Biches dike leve 30.90 to 31.10 mm 
Connecting rod bearing journal 
—Standard diameter ......................... 53.00 mm 
—Maximum allowable ovality ................. 0.01 mm 
—Maximum allowable їарег................... 0.01 mm 
Conrod journal length.......................... 28.35 to 28.40 mm 
Conrod bearing undersizes—Rework diameter 
--0:25- min «oe ek Be pti RM ae айға Шаа 52.735 to 52.750 mm 
—0:50 mm: и e ns pie ae ERO DI Rita 52.484 to 52.500 mm _ 
—075 mm... de Eee rr um dw 52.235 to 52.250 mm 
Crankshaft end Поаг........................... 0.050 to 0.178 mm 
End float controlled Бу ......................... No. 3 bearing 
Dynamic balance in relation to centre line ........ 34 g/cm 
Flywheel out of гоџпа.......................... 0.127 mm 
Flywheel run out @ 115mm .................... 0.13 mm max. 


OIL PUMP 


Pümp type сага еч жон тыр eh ete aye Gear 
Drive. lui wes RA RR ЛАТУУ eet ҮЛ арын Chain drive from crankshaft 
Oil pressure—Idle pressure ...................... 147 kPa (min.) 
—Relief valve ....................... 550 + 50 kPa 
Oil pressure relief valve 
Location ок eo pas илки ieee IE Oil pump 
Spring free length............................ 47.0 mm 
Load x ky ehh ice ew Sad aa RAUS p 4.3 kg/40.0 mm 
Low pressure warning switch operating pressure... .29 kPa or less 
Оет s us. dads YO ал Саха ees Full flow sealed ‘can’ 
Crankcase oil capacity—with filter ............... 4.6 litres 
—without filter ............ 4.1 litres 
Pump body to gear сЇеагапсе.................... 0.105 to 0.150 mm 
Gear end play ................................. 0.06 to 0.12 mm 
Gear to bearing clearance ....................... 0.020 to 0.046 mm 


Driven gear rear end bearing clearance ........... 0.044 to 0.066 mm 


SPECIAL TOOLS 


cach wade A oed ic E E to cena e ae eet a Compressor— Piston ring 
ЕО RR epe IU И EE Re eee eae ace Compressor—Valve Spring 


БОА ле ышк ER нтылы ақыл ы edere Sa ias Counter-balance shaft bearing installer 

ЕЗАЗА d cos en ta ke aC SP Rees Counter-balance shaft bearing installer sleeve 

БОАб о қылы Den vum RAD les Counter-balance shaft bearing puller 

In EID Installer valve stem seal 

E9M30* ан а ee eae oro SR ua EAE ne Kit-Remover/Installer valve guide and oil seal 
installer 

EHMI2S 9. алыуы на ҚЫ СОР ДЫМЫ teu Remover/Installer kit—Piston pin 

E9M40 esses ao Lied we D Rat Hydraulic tappet adjuster kit 

ELIS Oe ма ал и ex od oret АЛЕ ТЕТІ Hydraulic tappet leakdown tester 

E9M58: аА е DONIS RR eed ee SEE tS Chain setting tool 


expeti rte eco LU cvi pe a P ЕЕ NUR E “C” tensioner setting tool 
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TORQUE SPECIFICATIONS 4654 


APPLICATION Nm 
Balance chain 
Guide A attaching bolts ...................... 10-12 
Guide B special bolt A ....................... 30-35 
special bolt B ....................... 15-22 
Tensioner C attaching bolts ................... 10-12 
Balance shaft bearing retainer bolts .............. 10-12 
Camshaft bearing caps ......................... 18-19 
Camshaft sprocket ............................. 49-58 
*Connecting rod сар............................ 44-47 
Counter-balance shaft sprocket bolts ............. 59-69 
Crankshaft рШеу.............................. 108-127 
Cylinder head attaching bolts—(new gasket)....... 108-113 
Cylinder head to timing chain соуег.............. 12 
Engine damper insulator bolts ................... 40-50 
Engine mount bracket to chain case cover bolts.... 12-15 
Engine mount insulator nut (large) ............... 60-80 
Engine mount insulator nut (small) .............. 30-40 
Flywheel or drive plate ......................... 130-140 
Front engine mount bolts to chain case bracket .... 50-65 
Front roll stopper bracket to centre member bolts . . 40-50 
Front roll stopper bracket to engine .............. 55-75 
Front roll stopper insulator bolt ................. 50-65 
Inlet/exhaust manifold.......................... 15-19 
Knock бепбог.................................. 20-25 
Main bearing сар.............................. 78-83 
Mount bracket to automatic transaxle nut......... 60-80 
Mount bracket to manual transaxle nut........... 30-40 
Oil filter, ОКК да ГЛ раје oe Pena 11-12 
ӨШ pan. fo sine ee Wie Maas Ck ha Bache 6-8 
Oil pan drain plug ............................. 35-45 
Oil pick up pipe to block ....................... 14-21 
Oil pressure switch ............................. 15-21 
Oil pump cover to body screw ................... 5-6 
Oil pump to Моск............................. 10-12 
Oil pump relief valve plug ...................... 30-44 
Rear roll insulator bolt ......................... 30-40 
Rear roll stopper bracket to centre member bolts... 40-50 
Rear roll stopper bracket to engine ............... 108-127 
Rocket COVER olov еки awata T puo reed 5-7 
Spark plug «ccs goed eee deo oe UR bees 20-28 
Sump drain plug .................... Mad tte, eae 40-50 
Thermostat housing bolts ....................... 17-20 
Thrust plate to cylinder block (L.H. counter 
balance shaft) ...........:..:......22....:.... 10-12 
Timing chain guide attaching bolts............... 14-17 
Timing chain cam sprocket retainer .............. 14-17 
Transaxle insulator bracket to side frame bolts..... 40-50 
Water pump pulley ............................. 27-34 


*NOTE: Torque figures quoted are for clean, dry threads in good condition, with the exception of connecting 
rod nuts which should be oiled with clean gear oil or automatic transmission fluid prior to installation, 


etes nauem nn 
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Pa 


Fig. I—Mitsubishi 2600 engine longitudinal section 


GENERAL INFORMATION 


The Mitsubishi 2600 engine is a four cylinder, 
overhead cam, cross flow design with hemispherical 
combustion chambers. Two counter balance shafts are 
incorporated in the cylinder block to reduce engine 
noise and vibration. 

The cylinder head is made of aluminium alloy, being 
light in weight and ensuring maximum cooling effect. 
Hemispherical combustion chambers permit the use of 
large diameter valves helping improve fuel combustion 
efficiency and minimising differences in combustion 
chamber volume, thus ensuring smooth engine 
operation. The cross flow design permits the intake 
gases to be drawn into the cylinder and exhaust gases 
to be driven out from the cylinder in one direction, thus 
improving the effect of combustion chamber 
scavenging and spark plug cooling. 

The camshaft is chain driven by the crankshaft and 
is supported in the cylinder head by five journals and 


retaineal by caps. Valve clearance is maintained auto- 
matically by roller rocker arms incorporating hydraulic 
tappet units. Inlet valves are on the left, exhaust valves 
are on the right. 

The cylinder block is made of alloy cast iron, with good 
wear resistance characteristics. The crankshaft is 
supported by five main journals, thrust being taken by 
the centre bearing. 

Two counter balance shafts are incorporated in the 
cylinder block to cancel vertical and secondary 
vibrating forces of the engine. The shafts are chain 
driven from the crankshaft at twice crankshaft speed 
and in opposite direction to each other. The left hand 
shaft is mounted in the upper section of the block and 
rotates in the same direction as the crankshaft. The 
right hand shaft mounted in the lower section of the 
block, rotates in the opposite direction to the 
crankshaft. The right hand shaft rotational direction 
is reversed by means of a gear drive which in turn is 
used as the engine oi! lubrication pump. 


Metti 
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SECTION 3 — IN-VEHICLE SERVICE PROCEDURES . 


ENGINE MAINTENANCE 


Engine maintenance is most important in 
determining whether or not the vehicle will perform 
with maximum economy and efficiency. 

With this in mind, it is important that engine and 
other component servicing is carried out at the intervals 
specified in the Lubrication and Maintenance section, 
or more often if required. 

The service details outlined in this section may be 
carried out with the engine still in the vehicle. 


CAUTION: On fuel injection models, the residual 
fuel pressure and amount of fuel remaining in 
the fuel lines, make it essential that care is taken 
when disconnecting fuel lines. Use suitable 
containers and/or rags to contain fuel spillage. 


COMPRESSION TEST 


An engine without reasonably high and uniform 
compression cannot be effectively tuned. The com- 
pression of each cylinder should be tested before any 
other tuning operations are performed. The engine 
must be at operating temperature when performing 
the compression test. 

Compression pressure with engine warm, spark 
plugs removed, wide open throttle at minimum 
cranking speed of 250 r.p.m. should be within the 
specified limits. 

(1) Remove any foreign matter from around spark 
plugs by blowing out plug area with compressed air, 
then loosen all plugs one turn. 

(2) Start the engine and accelerate to 1000 r.p.m. 
to blow out loosened carbon. Stop engine and 
remove plugs, note cylinder from which each plug 
was removed for future reference. 


NOTE: Clearing out carbon in this manner is 
important in preventing false compression 
readings due to particles of carbon becoming 
lodged under the valves. 


| 
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(3) Disconnect coil primary lead. 

(4) Remove air cleaner and block throttle and choke 
(carburettor models) in wide open position. 

(5) Disconnect the control relay (ECI-Multi models) 
to prevent fuel injection. 

(6) Connect remote control starter switch to the 
starter solenoid. 

(7) Insert the compression gauge firmly in spark 
plug opening, and crank engine through at least four 
compression strokes to obtain highest possible reading. 

(8) Test and record compression of each cylinder. 
Compression should read within the limits indicated 
in the specifications. 

(9) If one or more cylinders read low or uneven, 
inject about a tablespoon of engine oil on top of 
pistons in low reading cylinders. Crank engine several 
times and re-check compression. If compression comes 
up but does not reach normal, rings are worn. If 
compression does not improve, valves are sticking or 
seating poorly. If two adjacent cylinders show low 
compression, and injecting oil does not improve 
condition, the cause may be a head gasket leak between 
the cylinders. 


CYLINDER HEAD 


Removal 


NOTE: Prior to removing cylinder head allow the 
engine to cool otherwise cylinder head warpage 
may occur. 


(1) Disconnect the battery negative (ground) 
terminal. 

(2) Drain the water from the radiator and cylinder 
block by removing the lower hose. 

(3) Remove the water pump drive belt and water 
pump, refer Group 14. 1f the cylinder head is to be 
disassembled, remove the water pump pulley. 

(4) Disconnect the exhaust pipe from the manifold. 

(5) Remove the air cleaner (carburettor models). 


. Rocker cover 

. Roller rocker arm 

. Hydraulic tappet unit 
Camshaft bearing cap 
Camshaft 

. Cylinder head 

. Intake valve 


. Valve seat insert 

. Exhaust valve 

. Valve guide 

Valve stem seal 

. Valve spring 

. Valve spring retainer 
. Rocker arm shaft 


1 
2 
3 
4. 
5. 
6 
7 
8 
9. 

10 

11. 

12 

13 

14 


Fig. 1—Section view cylinder head 
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(6) Remove the air cleaner duct from the throttle 
body (ECI-Multi models). 

(7) Disconnect the throttle cable, fuel supply and 
return lines, vacuum hoses, electrical leads, radiator 
and heater hoses, etc. 

(8) Manually rotate the engine until No. 1 piston is 
at top dead centre on the compression stroke. Aligning 
the crankshaft pulley timing mark on the T’ mark of 
the timing plate will ensure this position, refer Fig. 2. 

(9) Remove the distributor. 


© 840105 


Fig. 2—Top dead centre position for No. 1 piston 


(10) 1f the cylinder head is to be disassembled, the 
inlet and exhaust manifolds can now be removed for 
easier handling of the head. 

(1) Remove the rocker cover. Check the location of 
the camshaft dowel pin which should be in the upper- 
most position. 

: (12) With a suitable marking pencil, mark the timing 
chain in line with the camshaft dowel pin. 

(13) Remove the camshaft sprocket bolt and dis- 
tributor drive gear and remove the sprocket from the 
camshaft and rest on the sprocket holder, refer Fig. 3. 


NOTE: Do not remove the sprocket from the 
timing chain, as this will necessitate timing 
chain cover removal to realign the timing gears. 


Fig. 3—Timing chain sprocket holder 


(14) Loosen the cylinder head bolts in two stages to 
prevent cylinder head warpage—use order shown in 
Fig. 4. 


a Front of engine 


Fig. 4—Cylinder head bolt removing sequence 


(15) Remove the cylinder head from the cylinder block 
by raising it vertically over the timing chain and 
sprocket. 


NOTE: The cylinder head is positioned on the 
block by two dowel pins. When removing the 
head, do not twist or slide it or the camshaft 
sprocket may be dislodged from the chain. 


(16) Clean head thoroughly and inspect for damaged 
surfaces, components, cracks, water leaks, etc. 


Installation 


(1) Ensure that the joint surface between the top of 
the chain cover and cylinder block is flat. 

(2) Apply sealant to the two joint surfaces as shown 
in Fig. 5. 


Fig. 5—Sealing points 


(3) Fit the cylinder head gasket to the cylinder block 
locating it correctly on the dowel pins. 

(4) Install the cylinder head locating it on the dowel 
pins. Do not slide the head across the dowel pins as 
damage to the head surface may occur. Care must also 
be taken to avoid dislocation of the camshaft sprocket 
from the timing chain. 
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(5) Tighten the cylinder head bolts in three stages 
to the specified torque and in the sequence shown in 
Fig. 6. 


Guide hole 


Fig. 6—Cylinder head bolt tightening sequence 

NOTE: Using Special Tool E11M10, release oil 
pump timing chain ratchet to allow timing chain 
and sprocket to be relocated on to the camshaft. 
Refer Section 3 this Group. 


(6) Install the camshaft sprocket and distributor 
drive onto the camshaft, rotating the camshaft to align 
the dowel pin to the sprocket. Ensure that the sprocket 
mating mark is aligned with the timing chain plated 
link. Temporarily tighten the sprocket bolt. 

(7) Turn the crankshaft back 90? and tighten the 
sprocket bolt to the specified torque. 

(8) Install semi-circular (front) rubber packing to the 
cylinder head and apply sealant as outlined in Fig. 7 
and to the rear of the rocker cover. 


Apply sealant to the rocker 
cover contact area of the 
camshaft rear bearing cap. 


Apply sealant 


10 mm 


SSE 


Semi-circular | : 


Cylinder А 
head packing 


Fig. 7—Sealing of cylinder head and rocker cover packing 


(9) Install the rocker shaft cover and tighten the 
retaining bolts to specification. 


NOTE: It has been éstablished that over tight- 
ening of the rocker cover bolts can result in 
distortion of No. 4 camshaft journal with sub- 
sequent danger of camshaft seizure. 


(10) Install the intake and exhaust manifolds using 
new gaskets. Apply sealer to the inlet manifold gasket 
as outlined in Group 15. Tighten all nuts to the 
specified torque. 

(11) Install the water pump pulley, tightening the bolt 
to the specified torque. 

(12) Install the water pump and drive belt, tightening 
to the specified torque ensuring the drive belt has the 
correct tension, refer Group 14. 


| the cam. 


(13) Install the air cleaner ог” air cleaner duct 
(ECI-Multi models). 

(14) Install the distributor. 

(15) Reconnect the throttle cable, fuel supply and 
return lines, vacuum hoses, electrical leads, radiator 
and heater hoses etc. 

(16) Reconnect exhaust pipe. 

(17) Fill the radiator using rain water or demineralised 
water and Mitsubishi Long Life Coolant in the required 
concentration, refer Group 14. 

(18) Connect battery cable and start engine. If it is 
suspected that oil has leaked from the hydraulic tappet 
adjusters, slow race the engine a minute at a time from 
idle to 3000 r.p.m. to bleed off the air. 


3000 r.p.m. 


Approx. 1 min. 


Fig. 8—Bleeding air from hydraulic tappet adjusters 


(19) Run the engine until normal operating temper- 
ature is reached and check for water and oil leaks. 

(20) Set engine idle speed and ignition timing to 
specifications and check that idle CO concentration 
is within the specified range. 


CYLINDER HEAD DISASSEMBLY 


NOTE: If valve grinding or seat refacing is 
considered necessary, note the following prior 
to disassembly:— 


(a) If the valves or seats are badly worn, it may be 
necessary to replace the parts rather than recut or 
regrind them. This decision depends on the amount 
of dry clearance available at that rocker. 

(b) To n the: dry clearance, the valve, rocker 
and shaft, : gemnshaft must be in the assembled 
condition with follower on the base circle of 


| (c) Insert а Suitable 0. 5 mm wire probe through the 
hole in the rocker arm pPünseat the ball in the hydraulic 
unit relieving the ой ehind it. Measure the clearance 
between the yalve stem and hydraulic unit with feeler 
gauges. 

(d) The specified dry clearance is 0.5 to 1.3 mm; 
therefore, 1 the amount of material removed from the 
valve and/ór seat, must be such that the specified dry 
clearance is maintained. 

The valve stem tip must not be ground to obtain the 
required clearance. 


2 2-97 
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With head removed from engine, and intake апа 
exhaust manifolds removed, proceed as follows: 

(1) Remove spark plugs. 

(2) Fit tappet adjuster clips (part of Kit E9M40) to 
each rocker arm, refer Fig. 9. 


NOTE: If the clips are not installed on the rocker 
arms, on removal of the rocker shaft assemblies 
the tappet adjusters will fall from the rocker 
arms. 


(С; 840940 


Fig. 9—Rocker arm clip installation 


(3) Remove camshaft bearing cap bolts. 

(4) Holding the front and rear caps, remove the 
rocker arm shaft assemblies. 

(5) Remove the caps, rocker arms, springs, and wave 
washers from the shafts keeping them in the order of 
removal. Care should be taken not to lose the camshaft 
cap locating dowel pins. 

(6) Remove clips from rocker arms, remove tappet 
adjusters and store in order of removal. 

(7) Remove the camshaft. 

(8) Remove the water pump pulley oil seal from the 
end of the camshaft. 

(9) Using a valve spring compressor, remove the 
collets, spring retainers, springs, spring seats and valves, 
keeping them in order of removal. 

(10) Remove valve stem seals, refer Fig. 10. 


NOTE: Valve stem seals should not be re-used. 


Fig. 10—Removing valve stem seals 


Cleaning and Inspection 


Check the cylinder head for water leakage and 
damage before cleaning. 

Clean each part carefully removing all pieces of dirt, 
oil, grease and carbon deposits. Clean oil holes and 
passages using compressed air ensuring they are not 
clogged. 

Care should be taken not to damage valve seats, 
cylinder head surface and camshaft journals. 

Using a straight edge and feeler gauge, check the 
cylinder head for distortion as shown in Fig. 11. 


Fig. 11—Checking for cylinder head distortion 


If cylinder head distortion exceeds the specified limit 
it must be resurfaced. 

Check the cylinder head manifold mounting surfaces 
for flatness or damage. 

Check condition of camshaft oil seal, replace if 
necessary. 


VALVE GUIDES 


Check the valve stem to guide clearance. If the 
clearance exceeds the specified limit replace the guide 
with the next oversize guide. Valve guides are shrunk 
into position, therefore when replacement is necessary 
the following procedure must be adopted. 

(1) Heat the cylinder head (see note) and using Tool 
No. E9M30, remove the defective guide towards 
cylinder block surface, refer Fig. 12. 


Valve guide 
remover 


Cylinder 
/ head 


Í 


Fig. 12—Removing valve guides 
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NOTE: This operation should be conducted with 
the cylinder head temperature raised to a 
maximum of 250°C. The cylinder head should 
be kept at this temperature for a minimum 
amount of time. 


CAUTION: Exceeding 250°C could cause per- 
manent damage to cylinder head. 


(2) With the cylinder head at normal temperature, 
ream the head as specified for the oversize guide. 

(3) Heat the cylinder head to the correct tempera- 
ture (see note), and insert the guides quickly. Using Tool 
No. E9M30, install guides to the specified dimension. 
Refer Fig. 13. ^ 

(4) After guide is installed check the inside diameter 
and ream to specification if necessary. 


Valve guide 
installer 


Cylinder 


Fig. 13—Installing valve guides 


VALVE SEAT INSERT 


The valve seat should be checked for overheating and 
improper contact with the valve face. If faulty it must 
be re-cut or replaced. 


Re-Cutting Valve Seat 


Contact width 


Exhaust 


Fig. 14— Valve seat angles 


(1) Check valve guide for wear, if faulty replace 
guide as previously described. 

(2) Re-condition the seat using either a seat grinder 
or seat cutter. 

(3) The valve seat contact width should be as 
specified, at the centre of the valve face and as shown 
in Fig. 14. 

(4) After cutting, lap the valve and valve seat lightly 
with a fine lapping compound. 


Replacing Valve Seat Insert 


Check the valve seat insert “sinkage” by measuring 
the installed height of the valve spring between the 
spring retainer and seat. If the sinkage exceeds the 
specified limit, replace the seat insert as follows: 


Fig. 15— Checking valve spring installed height 


` 
X 


(1 Thin down the valve seat insert by cutting, with 
a suitable синего within 0.5 to 1.0 mm of the cylinder 
head, refer to Fig. 16 (A). 

(2) Remove the valve seat insert and cut the seat 
insert bore diameter and height to the dimension shown 
in the specifications, refer Fig. 16 (B). 


Fig. 16— Replacing valve seat insert 
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(3) Heat the cylinder head to correct temperature 
(see note previous page) and press in the new valve seat 
insert. 

(4) Cut the insert to form a new seat as described 
in Re-cutting Valve Seat. 


VALVES 


Check each valve for wear, damage and deformation 
of the head, stem and stem tip. 

If the stem tip is pitted or the thickness of the valve 
head is less than the specified limit, the valve must be 
replaced. 


Stem tip 
A 


1 


1 
Valve head 


Fig. 17—Valve check points 


VALVE SPRINGS 


Check the free length and tension of each valve 
spring. If they are not within specifications replace the 
spring. 

Using a square, check the squareness of each spring. 
If the spring is excessively out of square, replace the 
spring. 


CAMSHAFT AND CAMSHAFT BEARING CAP 


Fig. 18—Checking camshaft for bend 


(1) Check the camshaft for bend by supporting it 
at the ends and mounting a dial indicator at the No. 2 
or No. 3 journal. Rotate the camshaft once. Half of 
the total indicator reading is the amount of camshaft 
bend, if this exceeds the specified limit the camshaft 
should be repaired or replaced. 

(2) Check the cam lobes and profile for damage. If 
the lobe or profiles are damaged, or worn excessively 
(see specifications), replace the camshaft. 


Fig. 19—Checking cam lobe height 


(3) Check the camshaft caps for damage on the 
inner surface. If the caps are excessively damaged the 
cylinder head must be replaced. 

Check the camshaft journal to cap clearance by in- 
stalling the caps to the cylinder head and measuring 
the cap inside diameter and the camshaft journal 
outside diameter as shown in Figs. 20 and 21. If the 
clearance exceeds the specified limit and the journals 
are worn, replace the camshaft. If the caps are worn 
replace the cylinder head. 


NOTE: The cap retaining nuts must be tight- 
ened to the specified torque prior to measur- 
ing internal diameter. 


< 
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Fig. 20—Measuring camshaft cap diameter 
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Fig. 21—Measuring camshaft journal diameter 


(4) Check the camshaft end float, if it exceeds the 
specified limit check the camshaft and cylinder head 
for wear and replace the faulty component, refer 
fig. 22. à 


Fig. 22 —Checking camshaft end float 


ROCKER ARMS AND ROCKER ARM SHAFTS 


(1) Clean the rocker arms and shafts in a suitable 
solvent ensuring all oil holes and galleries are clear. A 
length of hard 0.5 mm wire can be used to clear the 
tappet bleed off hole in the rocker arm. 

(2) Check if rocker arm to cam lobe contact face is 
worn or damaged. If only slight wear is evident, it can 
be corrected with an oil stone. If severely worn or 
damaged the arm must be replaced. 

(3) Using diesel fuel thoroughly clean the hydraulic 
tappet units. 


NOTE: The hydraulic tappet unit is a precision 
component, once cleaned ensure the units are 
protected to prevent the ingress of dirt or 
foreign material. Do not attempt to dismantle 
the unit. 


Plunger spring 


Ball spring 


Ball retainer 


Fig. 23— Rocker arm and hydraulic tappet unit 


(4) When cleaned, bleed the hydraulic units using 
the following procedure: 

(a) fit the hydraulic unit into the rocker arm and 
support on a block, in a bath of clean diesel fuel, 
refer Fig. 24. 

(b) Using a suitable 0.5 mm wire probe, lightly 
push down the steel ball and move the rocker arm 
up and down 4 or 5 times, refer Fig. 24. 

(c) Allow the ball to seat by removing the probe 
and push down hard on the rocker arm. If the rocker 
arm moves slightly, repeat step (b) several times. 

(d) If the rocker arm still moves when tested as 
in step (c), replace the unit. 

(5) The hydraulic units can be tested using leak- 
down tester, Special Tool E1150. 

(a) Place a fully bled unit containing diesel fluid 
into a 13 mm socket and place the assembly into the 
tester cup. 

(b) Adjust the ram so the pointer is on the "Set" 
mark as it touches the unit. 

(c) Lower the weight and after the plunger has 
fallen slightly (0.2 to 0.5 mm), measure the leak- 
down rate with the aid of a stop watch. 

Leak down rate: 4 to 20 secs/mm (diesel fuel 
temperature at 15 to 25°C). 
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Fig. 24— Bleeding hydraulic tappet unit 


(6) The fully bled units should be stored in an 
upright position ready for re-assembly to ensure the 
diesel fuel in the units is not spilt. 

(7) Check the clearance between the rocker arms and 
rocker arm shafts, if they exceed the specified limit 
replace the arms or shafts. 

(8) Check the rocker arm shafts for damage and 
bend, if faulty they must be replaced. 


CYLINDER HEAD REASSEMBLY 


When assembling cylinder head ensure all parts are 
thoroughly cleaned and that all moving parts are 
lubricated with engine oil prior to assembly. 


(1) Install the valve spring seats. 

(2) Install the valve stem seals over the valve guides 
using Tool No. E9M30C. The seal is installed to the 
specified position by the tool. Incorrect fitment will 
result in damage to the seal and subsequent oil leakage. 


NOTE: Old stem seals must not be reused. 


Stem seal 
installer 


Fig. 25— Installing valve stem seals 


(3) Apply engine oil to the valve stem and install the 
valves into the guides. Do not use excessive force to 
press the valve stem past the valve stem seal. 


(4) Ensure the valve moves smoothly in the guide. 
(5) Install valve springs and spring retainers. 


NOTE: Install valve springs with the enamel 
identification marks facing the rocker arms. 


(6) Using a valve spring compressor install the valve 
collets. 


NOTE: When compressing the spring, take care 
that the spring retainer is not forced against the 
valve stem seal. 


(7) Position the camshaft onto the cylinder head and 
check end float. 

(8) Remove the camshaft and install the oil seal on 
the end of the shaft. 

(9) Reposition the camshaft onto the cylinder head. 

(10) Install the caps, rocker arms, springs and wave 

washers onto both rocker arm shafts. The caps must 
be installed with the indicating arrow to the front of 
the engine and in the order they were removed. The 
right hand shaft has 16 lubrication holes, the left hand 
shaft has 8 lubrication holes. 


NOTE: When assembling the rocker arm shafts 
to the caps align the mating marks on the shafts 
and cap. 


Bearing Bearing Bearing Bearing Bearing 
cap, front cap, No. 2 cap, No. 3 cap, No. 4 cap, rear 


=. 


number hole 
washer 


Mating 


Mating 
marks 


Fig. 26—Assembly of rocker arm shafts 


Install the wave washers with the convex side facing 
the front of the engine. 
(11) Position the camshaft with the sprocket locating 
dowel in the uppermost position, refer Fig. 29. 
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(12) Install the hydraulic tappet units to the rocker 
arms with the hole in the unit to the top of the rocker 
arm and in the order they were removed, and fit tappet 
adjuster retaining clips (part of Kit E9M40) to each 
rocker arm. Keep the hydraulic units vertical to prevent 
spillage of the diesel fuel. 


Tappet unit 
retaining 


Hydraulic 
tappet unit 


Fig. 27—Installing hydraulic tappet unit 


NOTE: Prior to fitting rocker shaft assembly to 
cylinder head, place silastic bead as shown in 
Fig. 28 to the cylinder head where the No. 5 
camshaft cap is fitted. 


Fig. 28—Sealing bearing cap 


(13) Install the cap dowel bushings and position the 
rocker shaft assembly onto the cylinder head. 


NOTE: The oil seal on the rear of the camshaft 
must be positioned to ensure adequate sealing 
prior to fitting the rear bearing cap. 


(14) Install cap retaining bolts and tighten in two 
stages, to the specified torque. Tightening order — 
No. 3, 2, 4, front and rear. 

(15) Remove hydraulic tappet retaining clips. 

(16) Install spark plugs. 
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Fig. 29—Installing rocker shaft assemblies 


WATER PUMP PULLEY SEAL REPLACEMENT 


(1) Loosen water pump drive belt adjusting bolts, 
refer Group 14. 

(2) Remove the drive belt from the water pump. 

(3) Remove the camshaft pulley cover and remove 
the drive belt. 

(4) Remove the bolt and remove the water pump 
drive pulley from the camshaft. 

(5) Insert a suitable hook between the camshaft and 
seal lip and withdraw the seal from the camshaft. 

(6) Wrap a cleaning rag around a screwdriver and 
wipe out the camshaft/seal housing area. 

(7) Lubricate the seal (lip and outer edge), seal 
housing and camshaft with engine oil. Install the seal 
onto the camshaft. 

(8) Position a suitable socket over the camshaft 
against the seal and tap gently with a hammer until 
the seal is in place. | 

(9) Install the drive pulley, cover and belt and adjust 
the belt as outlined in Group 14. 
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CAMSHAFT AND COUNTER-BALANCE SHAFT 
DRIVE CHAINS AND OIL PUMP 


Both the camshaft and the counter-balance drive 
chains are fitted with a hydraulic tensioner supplied 
by engine oil pressure. 

The timing chain tensioner is equipped with a ratchet 
mechanism which does not allow the tensioner to 
return unless the ratchet release lever is released. This 
ratchet mechanism ensures that the chain tension is 
maintained when oil pressure is low or not available, 
ie. engine start up. 

Both tensioners are also equipped with a spring 
which supplements hydraulic pressure, spring force and 
hydraulic pressure are used to maintain chain tension. 


NOTE: WITH THIS CHAIN TENSIONING 
MECHANISM, REGULAR SERVICE 
ADJUSTMENT IS NOT REQUIRED ON 
EITHER CHAIN. 


CAUTION: THE COUNTER-BALANCE 
SHAFT CHAIN STILL FEATURES AN 
ACCESS POINT FOR GUIDE "B" ON THE 
TIMING CASE COVER, SHOULD IT BE 
NECESSARY TO ADJUST AFTER HIGH 
MILEAGE OR REPAIR SITUATION. THIS 
POINT IS USED FOR EXTERNAL CHAIN 
ADJUSTMENT AFTER A REPAIR OR 
AFTER MILEAGE. 


Removal 


(1) Disconnect negative battery lead. 

(2) Drain the cooling system. 

(3) Rotate the engine to T.D.C. with No. 1 piston on 
compression. 

(4) Remove the stone guard (where fitted), drain the 
engine oil and remove the oil pan bolts. Remove the 
oil pan and oil pump pick up pipe. 

(5) Support the engine under block and remove the 
front engine mount. 

(6) Lower engine and remove crankshaft pulley. 

(7) Remove the alternator and air conditioning 
compressor (if fitted). 

(8) Remove rocker cover, distributor and remove the 
two bolts attaching the cylinder head to the timing 
chain cover. 

(9) Remove the timing chain cover being careful not 
to damage the head gasket. 

(10) Loosen counter-balance shaft sprocket bolts. 

(11) Remove the balance shaft chain guides—A, B and 
tensioner C—Refer Fig. 30. 

(12) Remove the bolts retaining the counter-balance 
shaft sprockets “B”. 

(13) Remove the crankshaft sprocket “B”, counter- 
balance shaft sprockets “В” and drive chain “В”. 

(14) Remove the camshaft sprocket retaining bolt and 
remove the sprocket holder. 

(15) Move the timing chain ratchet release lever 
downwards and depress the chain tensioner and remove 
the camshafts sprocket and the timing chain, refer 
Fig. 31. 
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Crankshaft 
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Fig. 30—Counter balance shafts chain drive 
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Fig. 31—Timing chain release lever 


(16) Remove crankshaft sprocket and chain guides. 


(17) Remove the oil pump retaining bolts and remove 
the oil pump. 


Installation 


(1) Install the oil pump, timing chain guides and the 
camshaft sprocket holder. 


NOTE: Fill the oil pump with engine oil prior to 
installation. 


(2) Install the camshaft and crankshaft sprockets 
onto the timing chain with the sprocket mating marks 
aligned with the plated links on the chain. 

(3) With the sprocket and chain mating marks 
aligned, install the crankshaft sprocket onto the 
crankshaft. 
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Timing chain Camshaft sprocket 


Sprocket holder 
Chain guide 


Chain guide 


Plated link 


Fig. 32—Timing chain drive 


NOTE: Move the timing chain ratchet release lever 
in direction shown in Fig. 31 to aid installation 
by allowing the tensioner sleeve to retract into 
the oil pump body. 


(4) Align camshaft dowel pin with the camshaft 
sprocket and install sprocket onto camshaft. Tighten 
bolt to the specified torque. 

(S) Install the counter-balance shaft crankshaft 
sprocket “B”. 

(6) Install the two counter-balance shaft sprockets 
“B” onto chain “B” aligning the mating marks on the 
sprockets with the plated links on the chain, refer 
Fig. 33. 


- 


Fig. 33—Counter-balance shaft chain alignment 


NOTE: Ensure the right hand sprocket (oil pump) 
is installed with the chamfer side facing inward 
and the left hand sprocket with the chamfer 
facing outward. 


(7) While holding the chain and sprockets assembled 
as above, install the chain onto the crankshaft sprocket 
with the plated chain link aligned with the mating mark 
on the crankshaft sprocket. 


(8) Install the counter-balance shaft sprockets onto 
the shaft and oil pump driven gear at the same time. 

(9) Temporarily install chain guides “А”, “В” and 
tensioner “С” to prevent the chain from jumping over 
teeth of sprocket. 

(10) Apply Loctite 242 to the bolt threads, install the 
sprocket retaining bolts and tighten to the specified 
torque. 


NOTE: Ensure the sprocket mating marks align 
with the plated chain link. 


Rubber 
washer 


Tensioner and 
sleeve assembly 


Fig. 34—Tensioner “C” assembly 


NOTE: Special bolt “A” of guide “B” (Fig. 33) has 
Loctite 242 on the bolt thread with a flat washer. 
On re-assembling an engine, fit the bolt and flat 
washer with Loctite 242 on the thread and 
tighten to 30-35 Nm. 


(11) Tighten the chain guide “A” mounting bolts. 

(12) Tighten the chain tensioner “C” mounting bolts 
while pushing down on balance chain, see Fig. 35, 
so as to put the “C” tensioner body in its lowest 
position. 


Special bolt "A" 


Chain guide a) 
Cy 


Special 
Apply pressure “р” 
һеге bolt “В 
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(13) Remove the slackness from the chain by pushing 
down on “B” guide, refer Fig. 35, and observing the 
gap at the “C” tensioner, refer Fig. 34, lock the 
adjusting bolt "B" of guide “B” when a gap of 3 mm 
is achieved. 


NOTE: Ensure there is a 3 mm gap, refer 
Fig, 34, between the tensioner sleeve assembly 
and the body of chain guide “C”. 


(14) Install the timing chain cover. 

(15) Install the bolts attaching the cylinder head to 
the timing cover and torque to specification, install 
distributor and rocker shaft cover. 

(16) Install the crankshaft pulley and tighten the 
retaining bolt to the specified torque. 

(17) Install front engine mounting. 

(18) Install the oil pump pick up and engine oil pan, 
tighten retaining bolts to the specified torque. Install 
the stone guard (where fitted). 

(19) Install the alternator and air conditioning com- 
pressor (where fitted), readjust drive belt. 

(20) Fill the engine with the correct grade and 
quantity of first grade engine oil. 

(21) Fill the cooling system with rain or demineralized 
water and Mitsubishi Longlife Coolant in the required 
concentration, refer Group 14. 

(22) Start the engine and set ignition timing to 
specifications. 


Counter-Balance Shaft Chain Resetting 
Procedure 


If the counter-balance shaft chain has to be set up 
because the chain drive mechanism has been disturbed 
or the chain guide “B” has been released, proceed as 
follows: 


Chain guide "B" 


Special bolt "B" 


Projection 


Fig. 36—Adjusting counter balance shaft chain 


e° Remove the chain guide “В” adjuster access cover 
on the timing cover. 

* Loosen the adjuster bolt and adjust the guide by 
pushing the guide firmly (approx. 5-6 kg) to take up 
chain clearance. Special Tool EI1MIO will facilitate this 
procedure. Tighten the adjuster bolt to the specified 
torque and install the cover plate. 


Camshaft Drive Chain Tensioner Setting 
Procedure 


NOTE: The timing chain ratchet release lever must 
be pushed down to allow the tensioner to be 
pushed back to the bottom of its travel, i.e. 
minimum tension position. 

This is necessary when installing the timing chain 
and sprocket on to the camshaft. 


Fig. 37—Positioning chain setting tool 


The ratchet release lever can be released by 
positioning the Special Tool E11M10 down the inside 
timing cover from the top after the rocker cover has 
been removed. 

A guide channel is cast on the inside of the timing 
cover to direct the tool onto the camshaft chain ratchet 
release lever. 


(1) Install the tool down the inside of the timing 
cover, position the blade of Special Tool EIIMIO 90 
degrees to the camshaft, to assist in passing chain 
guides etc. 


NOTE: The blade direction of the tool is identified 
on the top of the handle. 


(2) Insert the tool so that the mark on the shaft is 
level with the top of the cylinder head. 

(3) Rotate the tool 90 degrees, so that the blade of 
the tool is aligned with the camshaft. 

(4) Position the tool all the way down to hold the 
ratchet lever in the released position. The weight of the 
tool is sufficient to hold the ratchet disengaged. 


CAUTION: DO NOT OVERLOAD THE 
RATCHET RELEASE LEVER OR DAMAGE 
TO THE LEVER MAY OCCUR. 


NOTE: When the tool is removed and the ratchet 
lever is released the ratchet is re-applied and 
tension is applied automatically. 
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SECTION 4 — ENGINE OVERHAUL ` 


GENERAL INFORMATION 


The procedures outlined in this section cover the 
major overhaul of the engine. The engine may be either 
in or out of the vehicle depending on the amount of 
reconditioning required. 


CAUTION: On fuel injection models, the residual 
fuel pressure and amount of fuel remaining in 
the fuel lines, make it essential that care is taken 
when disconnecting fuel lines. Use suitable 
containers and/or rags to contain fuel spillage. 


NOTE: Chloro-Fluro-Carbons. 

Legislation in various states, prohibits the 
release of C.F.C.'s to atmosphere. Therefore а 
CEC recovery unit will be required to contain 
spent gases if the air conditioning hoses are 
disconnected. 

Check your relevant state government authority 
in regards to the relevant legislation. 


ENGINE 


Engine (Automatic Models) or Engine and 
Transaxle (Manual Models) Removal 


(1) Drain engine coolant. 

(2) Remove engine hood. 

(3) Disconnect battery. 

(4) Remove coolant recovery bottle. 

(5) Remove air cleaner assembly. 

(6) Disconnect wiring from the alternator, starter 
motor, carburettor, distributor, oil pressure switch and 
the injection control loom (ECI-Multi models). 

(7) Disconnect the earth strap at the intake manifold 
(carburettor models) or the surge tank (ECI-Multi 
models). 

(8) Disconnect accelerator cable. 

(9) Disconnect radiator and heater hoses from 
engine. 

(10) Disconnect all vacuum hoses and label for easy 
installation. 

(11) Disconnect the fuel bowl vapour hose of the 
intake manifold (carburettor models). 

(12) Disconnect the fuel supply and return hoses. 

(13) Remove the starter motor. 


Fig. I—Disconnecting radiator hoses 


For automatic models proceed as follows: 


(14) Remove the torque converter lower cover plate. 

(15) Remove the torque converter to drive plate 
attaching bolts and push the torque converter towards 
the transaxle. 

(16) Remove the drive shaft centre bearing to cylinder 
block bolts and support the drive shaft. 

(17) Disconnect the front exhaust pipe from the 
manifold and remove the exhaust pipe stay strap. 

(18) Position a suitable support under the transaxle 
to support the weight of the transaxle. 

(19) Attach a suitable lifting bracket to the engine 
and, using a hoist, support the weight of the engine. 

(20) Remove the transaxle to engine attaching bolts. 

(21) Remove the front roll stopper through bolt and 
damper to engine bracket bolt. 

(22) Remove the rear roll stopper through bolt and 
remove the roll stopper from the cross-member. 

(23) Remove the engine mount through bolt and 
remove the engine mount from the engine mount 
bracket. 

(24) Seperate the engine from the transaxle and lift 
the engine out of the vehicle. 


For manual models proceed as follows: 


(14) Disconnect wiring from the reverse light switch. 

(15) Disconnect the clutch hydraulic line. 

(16) Disconnect gear shift control cables. 

(17) Disconnect the engine earth cable at the 
transaxle. 

(18) Disconnect the speedometer from the transaxle. 

(19) Drain transaxle oil. 

(20) Raise the front of the vehicle and support on jack 
stands. š 


Fig. 2—Front engine mount 


(21) Disconnect the drive shafts from the transaxle, 
refer Group 26, and support to avoid damaging the 
joints. 

(22) Disconnect the exhaust pipe from the manifold 
and remove the exhaust pipe stay strap. 

(23) Attach a suitable lifting bracket to the engine 
and, using a hoist, support the weight of the engine. 

(24) Remove the front and rear roll stopper through 
bolts. 
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(25) Remove the rear roll stopper from the 
cross-member. 

(26) Remove the nuts from the engine and transaxle 
mounting through bolts. 

(27) Slightly raise the hoist so that all load is off of 
the mounting bolts. 

(28) Remove the mounting through bolts then, while 
pushing the transaxle downwards, lift the engine and 
transaxle assembly from the vehicle. 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Ensure that no cables, connectors or hoses are 
caught or damaged on installation. 

(2) New retainer rings must be fitted when installing 
the drive shafts. 

(3) All engine mounts must be aligned before being 
tightened to the specified torque (ensure front and rear 
roll stopper bolts are positioned in the correct hole in 
the engine brackets). 

(4) Fill and ensure all fluid levels are at the correct 
level. 

(5) Run the engine and check for oil, fuel and 
exhaust leaks. Rectify where necessary. 

(6) Adjust all linkages and settings to specifications. 

(7) Ensure vacuum hose connections are correct, 
refer Group 17 for hose connection graphics. 

(8) Set engine idle speed and ignition timing to 
specifications and check that idle CO concentration 
is within the specified range. 


CYLINDER BLOCK 


Disassembly 


The following description details the disassembly 
with the engine removed from the vehicle and trans- 
axle removed from the engine. 

(1) Remove the cylinder head assembly as described 
under Cylinder Head Removal, refer Section 3. 

(2) Remove the oil pan and oil screen. 


Cylinder 


Fig. 3—Cylinder block 


(4) Remove the flywheel and clutch assembly or 
torque convertor drive plate. 

(5) Remove the bolt retaining the oil pump driven 
gear to the counter-balance shaft and then remove the 
oil pump retaining bolts and remove the pump. 

(3) Remove the counter-balance shaft and camshaft 
drive chains as previously described. 


NOTE: If the bolt retaining the oil pump gear to 
the counter-balance shaft is difficult to remove, 
remove the oil pump and counter-balance shaft 
as an assembly and then remove the bolt. 


(6) Remove the bolts securing the left hand counter- 
balance shaft thrust plate. 

(7) Remove the thrust plate. 

(8) Withdraw the counter-balance shaft. 

(9) Remove the crankshaft rear oil seal assembly. 

(10) With the cylinder block on its side, remove the 
connecting rod caps. 

(11) With the aid of a soft piece of wood push the 
piston and rod assembly out through the top of the 
cylinder block, keeping the piston assemblies and caps 
in the order removed. 
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Fig. 4—Removing piston from connecting rod 


CAUTION: When removing pistons, ensure the 
front mark of the piston is facing upwards or 
DAMAGE to the piston WILL RESULT. 
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NOTE: Prior to removing the piston and rod 
assemblies, remove all carbon deposits and/or 
cylinder ridge from the cylinder bore. 


(12) Remove the piston rings from the piston keeping 
them in order of removal. 

(13) Remove the pistons from the rods using special 
tools required from kit EIIMI2, refer Fig. 4. 


CAUTION: When removing pistons, ensure the 
front mark of the piston is facing upwards or 
damage to the piston will result. 


(14) Remove the crankshaft bearing caps and lower 
bearings keeping them in the order removed. 

(15) Remove the crankshaft and the upper bearing 
halves. 


NOTE: The main bearings (except the centre one) 
are interchangeable, however, if they are to be 
reused they should be installed in the original 
position. 


Cleaning and Inspection 


Before cleaning, check the cylinder block for water 
leakage, cracks or damage. 

When cleaning, remove all traces of oil, grease, dirt, 
carbon, and scale from all components. Clean out all 
oil passages by blowing with compressed air. 


Checking Cylinder Block 


(1) Check the cylinder bores for scratches, rust, 
corrosion, cracks or any defects or damage, if faulty 
the block must be rebored or replaced. 

(2) Check the upper surface of the cylinder block 
for distortion using a straight edge and feeler gauges. 
If it is not within specifications the surface must be 
refaced. 


NOTE: If refacing is necessary, an equivalent 
amount must be removed from the timing chain 
case to maintain a flat gasket surface. 


Fig. 5—Checking cylinder block for distortion 


(3) Measure the cylinder bore size at three levels. If 
the wear exceeds the specified limit the cylinders must 
be re-bored to the next piston size. 


NOTE: If only one cylinder requires re-boring, 
all the cylinders MUST be re-bored. 


(4) If the cylinder does not require re-boring, remove 
the ridge at the top of the cylinder and hone the bores 
if necessary. 


Fig. 6—Measuring cylinder bores 


Cylinder Boring 


(1) The piston size to be used should be determined 
by the cylinder which has the largest bore size. 

(2) Check the outside diameter of each oversize 
piston at the skirt and across the thrust faces. The 
measurement should be taken at a point 2.0 mm from 
the bottom of the piston. 

(3) To determine the cylinder re-boring size ргосеса 
as follows: 

(a) Measure the diameter of the piston. 

(b) Allow piston to bore clearance. 

(c) Honing margin = 0.02 mm or less. 

(d) Size after boring = (a) + (b) - (c) = (a) + 0 
to 0.02 mm. 

(4) The cylinder should be re-bored to the size 
obtained by the calculation. 

(5) The final cut should not be greater than 
0.05 mm. 


NOTE: Do not attempt to cut too much from 
the bore at one time. 


(6) To prevent heat distortion of the bores when re- 
boring, the cylinders should be bored in the following 
sequence: 2-4-1-3 or 3-1-4-2. 


Fig. 7—Measuring piston diameter 
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(7) The cylinder bore size will vary immediately after 
re-boring, due to the heat generated by the cutting 
operation, therefore care should be taken when 
measuring the bore size. 

(8) After cutting, the bore should be honed accur- 
ately to the finished size. The bores should be honed 
until all traces of the cutting operation are removed. 
The honing angle should be between 30? and 459. 

(9) Check the piston to cylinder wall clearance. 


PISTONS, PISTON PINS AND PISTON RINGS 


(1) Check the pistons for seizure, nicks, wear, cracks 
and any other defect. Replace any faulty pistons. 

(2) Check the piston pin to pin hole fit. The pin 
must be a smooth hand press fit into the piston hole. 
Replace any piston and pin assembly that is defective. 

(3) Check the piston rings for breakage, damage and 
abnormal wear. Replace any defective rings. 


NOTE: If a piston is replaced, new rings should 
also be fitted. 


(4) Measure the piston ring side clearance by placing 
the ring in its respective piston groove and checking 
the clearance with a feeler gauge. If it exceeds the 
specified limit, recheck the clearance with a new piston 
ring. If the clearance is still excessive replace the piston 
and rings, if it is within specification, replace the rings 
only. 

(5) Measure the piston ring end gap by inserting the 
ring into the cylinder and positioning it at right angles 
to the cylinder wall by pressing it down with a piston. 
Remove the piston and measure the ring gap using a 
feeler gauge. If the gap exceeds the specified limit, 
replace the piston rings. 


NOTE: If the cylinders are not being re-bored, the 
ring gap measurement should be made at the 
lower part of the cylinder, the area having the 
least wear. When replacing the piston rings, be 
sure to use rings of the same size. 


Fig. 8—Measuring piston ring side clearance 


Piston ring 


Fig. 9—Measuring piston ring gap 


CONNECTING RODS 


(1) Check the connecting rod for damage at the 
thrust faces at either side and for step wear or severely 
rough surface of the inside diameter of the small end. 
Replace faulty rods. 


NOTE: When using a new connecting rod, the 
cylinder number should be stamped or marked 
on the big end. 


(2) Measure the connecting rod small end diameter, 
if not within specifications, replace the rod. 

(3) Using a connecting rod aligner, check the rod for 
bend and twist. If a rod falls just outside the specified 
limit it can be straightened by using a press. A rod that 
is severely bent or distorted must be replaced. 

(4) Measure the connecting rod side clearance by 
assembling the rod and bearing onto the crankshaft 
and tightening the bolts to the specified torque. 
Measure the clearance between the connecting rod and 
crankshaft using feeler gauges. If this exceeds the 
specified limit, replace the rod. 


- 
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Fig. 10—Меаѕигіпе connecting rod side clearance 
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CRANKSHAFT 


(1) Check the crankshaft journals for damage, 
uneven wear and cracks. Check all oil holes for clog- | FIBER 
ging. 

(2) Check the crankshaft for bending by support- 
ing it between centres and positioning a dial indicator 
on the centre journal. Rotate the shaft once noting the 
total indicator reading. Half of the reading is the 
amount of bend, if this exceeds the specified limit, 
repair or replace the crankshaft. 


1 Fillet R 
Fillet R А | 


Fig. 13—Crankshaft journal fillet radii 
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(5) Check the crankshaft end float by assembling 
the crankshaft, bearings and caps to the cylinder block. 
Insert a feeler gauge between the centre bearing and 
crankshaft, if the end float exceeds the specified limit, 
replace the centre bearing. 


Fig. 11—Measuring crankshaft bend 


(3) Measure the crankshaft journal diameters as 
shown in Fig. 12. If they are excessively out of round, 
tapered or worn they must be re-ground to the next 
undersize. 


NOTE: Grinding of crankshaft journals must 
only be done AFTER checking/repairing crank- 
Shaft bend. 


NOTE: Whenever crankshaft journals are re- 
ground, the correct undersize bearings must be 
fitted. 


(4) When grinding the crankshaft, care must be 
taken to ensure the crankshaft journal fillet radii are Fig. 14—Measuring crankshaft end float 
2.5 mm. 


MAIN AND CONNECTING ROD BEARINGS 


(1) Check all bearings for peeling, melting, seizure 
and improper contact. Replace any faulty bearings. 

(2) Checking the journal to bearing clearance can 
be done using either of two methods: 

(a) measure journal and bearing diameters; 

(b) using the plastigauge method. 


Measuring Diameters 


(1) Measure the outside diameter of the main and 
connecting rod journals, refer Fig. 12. 

(2) Assemble the bearings and caps and measure the 
bearing inside diameter, refer Fig. 15. The clearance 
is the difference between the respective bearing and 
Fig. 12— Measuring crankshaft journal diameter journal diameter. 
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(3) If the clearance is not within specification and 
the journal diameter is within specification the bearings 
must be replaced. 


БІЗ 
Mm 


Fig. [5—Measuring bearing diameter 


Plastigauge Method 


(1) Remove all oil, grease and dirt from the bear- 
ings and journals. 

(2) Cut a piece of Plastigauge the length of the 
bearing width and place it across the bearing, away 
from the oil hole. 

(3) Install the crankshaft/connecting rod, bearing 
and caps and torque them to specifications. 


NOTE: Do not rotate the crankshaft or connecting 
rod during this operation. 


(4) Remove the caps and measure the width of the 
Plastigauge using the scale printed on the Plastigauge 
packet. 

(5) If the clearance is not within specification and 
the journal diameter is within specification the bearings 
must be replaced. 


Fig. 16—Checking bearing clearance using 
Plastigauge 


COUNTER-BALANCE SHAFT AND BEARINGS 


(1) Check bearings for scratches, seizing and 
excessive clearance. Replace bearings as necessary. 

(2) Check bearing clearance by measuring the 
outside diameter of the journal and the inside diameter 
of the bearing. 

If clearance exceeds specification and the journal 
diameter is within specification the bearing must be 
replaced. 


NOTE: The left hand front bearing is serviced as 
an assembly with the thrust plate. The right 
hand front bearing is serviced as part of the oil 
pump cover. 


(3) Check oil passages for clogging. 


Rear Bearing Replacement 


(1) Using Tool No. E9A6 insert the tool through the 
shaft hole at the front of the cylinder block until its 
rotatable claw portion passes beyond the bearing. 

(2) Pull the tool forward to fit the claws into the 
bearing. 

(3) Hold the shaft of the tool with a spanner and 
turn the nut of the tool, this will pull out the bearing. 


Cylinder block Bearing 


front surface puller 


Bearing 


Cylinder 
block 


Fig. 17—Removing counter-balance shaft bearing 


Cylinder block 
front surface 


Bearing 


installer Bearing 
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Fig. 18—Installing counter-balance shaft bearing 
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OIL SEALS, OIL PAN AND OIL SCREEN 


(4) Using Tool No. Е9А5, the bearing can be press 
fitted to the specified position. Since the tool has no 
guide, extra care must be taken to align the bearing 
outside diameter and cylinder hole. 


NOTE: Use sleeve tool No. E9A5A in conjunc- 
tion with tool No. E9A5 when installing the 
right hand shaft bearing. 


SPROCKET, CHAIN, TENSIONER AND GUIDE 


(1) Check all sprockets for teeth damage and wear. 
Check counter-balance shaft sprockets for damaged 
cushion ring and ring guide. Ensure cushion ring 
rotates smoothly. 

(2) Check the chain for roller play, wear, damage, 
disconnected links, etc. 

(3) Check the chain tensioner rubber shoe for wear 
and the tensioner spring length specification. 

(4) Check the chain guides for wear and damage. 
If the guides are severely worn or damaged they should 
be replaced. 


FLYWHEEL AND RING GEAR 


(1) Check the flywheel surface for wear or damage, 
if excessively worn or damaged, replace the flywheel. 

(2) Check the flywheel surface run-out, if it exceeds 
the specified limit replace the flywheel. 

(3) Check the ring gear for damage, cracking and 
wear, replace if necessary. 


~ 
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Fig. 19—Checking flywheel surface run-out 
RING GEAR REPLACEMENT 


(1) Remove the ring gear by cutting through the 
valley of the ring gear teeth to within 1 mm of the 
flywheel circumference and then split with a hammer 
and chisel. 


NOTE: Do not attempt to remove the ring gear by 
heating. 


(2) Install the ring gear by heating it on a gas ring 
to 260 to 280°C and shrinkage-fit it on the flywheel. 


(1) Check the front and rear crankshaft seals for 
damaged or worn lips. Replace the seal if defective. 

(2) Check the oil pan for damage and cracks, repair 
or replace the oil pan as necessary. 

(3) Check the oil screen for failure, damage and 
cracks. Check the O-ring for defects. Replace any faulty 
parts. 


CYLINDER BLOCK REASSEMBLY 


When assembling the cylinder block the following 

procedures should be observed: 

• Thoroughly clean all components especially oil 
holes, bearings, housings, bores and cylinder 
walls. 

* Apply engine oil to sliding and rotating parts 
such as cylinder walls, pistons, bearings and gears 
prior to installation. 

* Gaskets and oil seals should be replaced with new 
parts. 

* Apply sealant to gasket as required. 

* Torque all bolts to specification and in the speci- 
fied sequence where necessary. 

* Check all oil clearances, thrust clearances and 
backlash where necessary. 


(1) Install main bearings, upper, to the cylinder 
block. If reusing the main bearings, install them in their 
original position. 

(2) Position crankshaft onto cylinder block and 
apply oil to journals. 

(3) Install the bearing caps and bearings, tighten- 
ing the cap bolts to specification and in the sequence 
of: centre, No. 2, No. 4, front and rear. 


NOTE: The caps must be installed with the arrow 
mark facing the front of the engine and in the 
correct order. 


в Engine front 


Arrow 
mark 


Cap 


number 


Fig. 20—Installing main bearing caps 


(4) Ensure that the crankshaft rotates lightly and 
smoothly and that the end float is within specifications. 


(5) Using Tool No. E9A7 set the piston pin positively 
between the push rod and guide bar. 
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- Push rod 
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Fig. 23—Installing piston pin 


Fig. 21—Fitti ist i to tool ; ; ; š 
i: nS (11) Install the piston rings in the following order: 


(6) Lubricate the outer surface of the piston pin and (a) Install the oil ring expander. 
small end bore of the connecting rod. (b) Fit one end of the oil ring top side rail into 
(7) With the connecting rod and piston front marks the groove and "peel" the ring into the groove. 
aligned (arrow on piston, numerals on connecting rod), (Refer Fig. 24). Fit the lower side rail in a 
insert the piston pin, guide bar (E11M12-4) and push similar manner. 
rod (E11M12-3) into the piston. NOTE: Ensure that both upper and lower side rails 


can be turned freely in the piston. 
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Side rail gap 


Piston 
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Fig. 24—Fitting oil ring side rail 
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Fig. 22—Piston and connecting rod assembled into (c) Install the No. 2 piston ring and then No. 1 
tool piston ring. 
NOTE: No. 2 piston ring is identified by a mark 
on the ring face. The ring must be fitted with 
the mark facing the top of the piston. 


(8) Insert guide bar (EIIMI2-4) in the slot provided 
in the tool base (E9M70), with the piston top surface 
positioned on the side indicated by the arrow stamped Ей > . : 
on the base and the front mark on the piston facing (12) Position the piston rings so that the ring gaps 
upward, refer Fig. 23. are as far from each other as possible and that they 


CAUTION: When installing piston pin ensure the do not align with the piston pin and thrust side of the 


front mark of the piston is facing upwards or piston, refer Fig. 26. 
damage to the piston will result. (13) Apply a liberal amount of engine oil to the piston 


— 


and rings. 

(9) With the aid of a press, install the piston pin until (14) Caries the rings using a piston ring com- 
the top end of the guide bar bottoms in the tool base. pressor. Install the piston and connecting rod assem- 
The force required to install the pin must be between bly into the cylinder ensuring the piston front mark 
7360 to 17165 N. is facing the front of the engine and the assemblies are 

NOTE: If the force required to fit the pin is not as fitted into the correct cylinder. 


specified, the piston pin must be removed and NOTE: It is advisable to fit plastic covers or mask- 
the pin and connecting rod diameters checked. ing tape around the connecting rod bolts to 


(10) With the piston assembled to the connecting rod protect the cylinder walls and crankshaft 
ensure that the piston moves freely and lightly. journals from damage. 


ет 
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Fig. 25—Order of piston ring installation 
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Fig. 26— Piston ring gap position 


(15) Install the connecting rod caps in the correct 
order, with the cylinder number marks on the cap, 
aligned with the numbers on the connecting rod. 
Tighten the cap bolts to the specified torque. 

(16) Check the connecting rod big-end side clearance. 

(17) Install the crankshaft rear oil seal case. If the oil 
seal has been removed from the case, install a new oil 
seal to the case, ensuring it is properly seated into the 
case and that the oil hole in the separator faces the 
bottom of the case, refer Fig. 28. 


Fig. 27—Tighten connecting rod bearing caps 


NOTE: The crankshaft oil seal lip should be 
lubricated with engine oil prior to installation. 


(18) Install the flywheel (or torque convertor drive 
plate) tightening the bolts to the specified torque. 


Oil seal Separator 


Oil hole 


Fig. 28— Rear crankshaft seal assembly 


(19) Lubricate the right hand counter-balance shaft 
bearing journal, and install the shaft into the cylinder 
block being careful not to damage the rear bearing. 


NOTE: The counter-balance shafts are not inter- 
changeable. The left hand shaft is identified by 
the key way at the forward end of the shaft, the 
key way on the right hand shaft is further back. 


(20) Install the oil pump assembly, making sure that 
the key way of the oil pump driven gear fits the 
woodruff key in the counter-balance shaft. Firmly 
tighten the oil pump mounting bolts. 


NOTE: Fill the oil pump with engine oil prior to 
installation. 


(21) Tighten the bolt securing the counter-balance 
shaft to the oil pump driven gear. 


NOTE: If the fit of the counter-balance shaft to 
the oil pump gear is tight, install the shaft to 
the gear first and then install the shaft and oil 
pump onto the cylinder block, as an assembly. 


(22) Lubricate the left hand counter-balance shaft 
bearing journal and install the shaft into the cylinder 
block being careful not to damage the rear bearing. 

(23) Install a new O-ring in the thrust plate taking 
care not to twist the O-ring. 

(24) Lubricate the O-ring prior to installation of the 
thrust plate. 

(25) Install the thrust plate, using two 6 mm diameter 
threaded bolts, with the heads removed, as guide pins, 
refer Fig. 30. 


NOTE: Failure to use the guide pins will neces- 
sitate rotation of the thrust plate to align the 
bolt holes, which may cause damage or twisting 
of the thrust plate O-ring. 
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Fig. 29—Counter-balance shaft system 
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Fig. 30— Installing counter-balance shaft thrust plate 


(26) Install the drive chains, sprockets and timing 
cover as previously described under Camshaft and 
Counter-Balance Shaft Drive Chains and Oil Pump, 
refer Section 3. 

(27) Install the oil screen. 

(28) Install the oil pan with a new gasket, coating 
both sides of the entire gasket with sealant. The oil pan 
bolts should be tightened in a criss-cross pattern. 

(29) Install the oil pressure switch. 

(30) Set the engine upright and install the cylinder 
head assembly as previously described under Cylinder 
Head. 

(31) Install the engine mounting brackets and install 
engine into vehicle as previously described. 
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(e o 
I SPECIFICATIONS 
ENGINE GENERAL 
él "n V6 OHC/OHV 
Number of cylinders ........................... Six 
BOTE: о и Ы стан рата we EN CERE 91.] mm 
Stroke iv ан Ы OA е s EPIS Ye 76.0 mm 
Displacement а кшк љ ве gx woe e виа 2972 cc 
Max. power -95 RON fuel ...................... 123 kW (DIN) 5500 rpm 
-91 RON fuel........ T NITORE 112 kW (DIN) 5000 rpm 
Compression ratio ............................. 10:1 
Compression pressure @ 250 грп................ 1300 kPa 
Pressure difference between cylinders ............. 100 kPa 
Spark. plug type: «sos ee eR RUE Der See UNS N9YCA Pre-gapped 
Firing Order. V eS e nea tC ULT Re etes 1-2-3-4-5-6 
Direction of rotation ........................... Clockwise observed from front of engine 
CYLINDER HEAD 
v Materials «due Ree eet NA eue Aluminium alloy 
E jl D Sg ына ad od dois a eke Sie Compact hemi-spherical 
Maximum allowable distortion................... 0.2 mm 
Grinding limit «s. sss rs LAUS la. жарк oe eee ee 0.2 mm 
NOTE: If the cylinder block gasket surface has already been ground, then the thickness of the removed 
stock should be included in the grinding limit. 
Inlet valve seat insert hole diameter 
—0.3 mm Оуегвіге........................... 44.300 to 44.325 mm 
—0.6 mm Ометві2е ........................... 44.600 to 44.625 mm 
Exhaust valve seat insert hole diameter 
--0.3 mm Oversize ........................... 38.300 to 38.325 mm 
—0.6 mm Оуегвіге........................... 38.600 to 38.625 mm 
Inlet and exhaust valve seat insert height 
—0.3 mm Oversize ........................... 7.90 to 8.10 mm 
—0.6 mm Oversize ........................... 8.20 to 8.40 mm 
Valve guide hole diameter 
--0.05 mm Oversize .......................... 13.050 to 13.068 mm 
—0.25 mm Oversize .......................... 13.250 to 13.268 mm 
--0.50 mm Oversize .......................... 13.500 to 13.518 mm 
Camshaft/camshaft bearing сјеагапсе............. 0.05 to 0.09 mm 
2 1 
LES VALVES 
Head diameter — Піеі......................... 43 mm 
= EX hast is eR ER Rr 35 mm 
Valve length — Inlet ...........................: 103.0 mm 
= Exhaust) а s си вата неми њи 102.7 mm 
Stem diameter — Inlet ......................... 7.960 to 7.975 mm 
= Exhalist разымын ы газ es 7.930 to 7.950 mm 
Stem diameter wear limit — Inlet ................ 0.10 mm 
— Exhaust ............. 0.15 mm 
Valve face angle ............................... 45? to 45.5? 
Valve head thickness — Іпіеі.................... 1.2 mm 
— Exhaust ................. 3.5 mm 
Valve seat contact width ........................ 0.90 to 1.30 mm 
Valve stem to guide clearance — Inlet ..........-- 0.03 to 0.06 mm 
— Exhaust ......... 0.05 to 0.09 mm 


Installed height between spring seat and retainer ...40.4 to 41.4 mm 
Hydraulic lash adjuster dry сІеагапсе............. 0.5 to 1.3 mm 
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SPECIFICATIONS CONT. 
VALVE GUIDES 
Ouisidesdidnieters а eto mata e npe ede qe S IE NUR 13.06 to 13.07 mm 
[nsidediatietef: 32m lu apas dpa a EY здык хы ete dut e Reed pets 8.000 to 8.02 mm 
Теб Int 52 арыма ЛУ ete Se pa pem aes ees 44.0 mm 
Z РОА У (ла sut E eee А ica Op en сила 48.0 mm 
ШЕН Шеф а тело поља аи teer rece er d he ooo Mua A Ens 14.60 + 0.30 mm 
Cylinder head hole size for oversize guides 
—230:05 mni OVeESIZe ы xe xd ebd bre RNC CR V Eau 13.050 to 13.068 mm 
==) OS mnroyerstZU ыы астамын век dur dr RR Ga Euri 13.250 to 13.268 mm 
==) 50 mW OV GESIZ Go erin лала ше врана оТ SSR TCR 13.500 to [3.518 mm 
VALVE SPRINGS 
Nitin Bett мала aS ahua dias e See n tee d p ыра de epe en usa 12 
[un M ET D ... 49.81 mm 
Load @ installed height ааа. 323 N @ 40.4 mm 
паса Ме еген, n bene cub анна ТА BLES RIO yn augu asss 40.4 mm 
СОУСА si sec edam eere oe ee ы der e gen ЖЗ 4^max. 
VALVE TIMING 
Inlet opens. diues ei ОО ООО ОЛЕ О а а 16° BTDC 
ІНІСІН ВО а b ek tee ok ener oer а San eee ОЛЕГ 66° ABDC 
рата От a s, лы АНЫ iR EE Л ite biasa E ES 262° 
ЕНШІ ӨРЕЛ, ыз sa rer red ле ааа reuse DOT ABDC 
Exhaust CloSeSc а срок EH жай Eu ree eta LOW renti eka tun 26? ATDC 
UTA OD ente BORG Ae rese sly дл edente пере ен 2 025 
(SUI MM T "MI 42° 
CAMSHAFT 
MEET Ж dis tease dec p bee le he tate oat ҚА Алы ыы жен Cast iron 
Canishattbearines: Aes e epe ecce eee C SA Gt tat Лаа Aluminium alloy 
Bearing a Sutta sete ИЕ и 0.01 to 0.04 mm 
ТОНА pa ani las ocx See РД нау det Deos eee ate ee Stade 34.0 mm 
Height of сат lobe — Inlet... II eee 41.25 mm 
SSE XNOUSU us dra doque tek ays aa os CS Deni d 41.25 mm 
Nominal camlilt илы een S e EE ee Ee 6.25 mm 
Rocker arm to rocker shalt сісагапсе............................. 0.01 to 0.04 mm 
CYLINDER BLOCK 
Мана «edu аты ЫРЫ MES ERE О Alloy cast iron 
Рупе of gasket Surface. «usse dues Eun hr PRSE eta dee ta 5 Less than 0.05 mm 
Grinding: ИЙ eee RUE CEPI RIS NER WU rem Б IR NS 0.2 mm 


NOTE: If the cylinder head gasket surface has already been ground, the thickness of the removed stock 
should be included in the grinding limit of 0.2 mm 


Cylinder bore: diameter «nsa ligera tx за dereud Re 9].] mm 
Maximum bore oversize... Re 1.00 mm 
Maximum diameter difference between cylinders ................... 0.02 mm 
Maximum bore wear (before гесопашоптг)....................... 0.02 mm 
Maximum ovality and taper (before 

ТОСОО) а rs еа О ОС ede Aur uv ete ag aee 0.02 mm 


© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B REVISED 


Биљни мрави alate GH ам даб а So eae 
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SPECIFICATIONS CONT. 


PISTONS 
Materlál ааа huuu ds intus Aluminium alloy 
Туре siu vu ee ebore ode o x pens Auto thermic type 
Piston pin hole diameter........................ 22.0 mm 
Piston diameter................................ 91.05 to 91.07 mm 
Piston to bore clearance ........................ 0.03 to 0.05 mm 
Piston oversizes -............................. 0.25 mm 
жы ұлы ea e She ipu ылады a b iË S M pede 0.50 mm 
E oae ioter ee. MI x 0.75 mm 
—— Pr pU EM Ii 1.00 mm 
PISTON PIN 
TY PO eis astaq cae ЫҚЫ жаа RR E CES cack Press fit in connecting rod 
Material, 225 aaa иин wA E Alloy steel 
Diameter. u vr eda Fu pay банане ur ng 22.001 to 22.007 mm 
Offset 1n pistON ааа а ] E возе Sed 0.3 mm 
PISTON RINGS 
Number НЫ ИЙРЕ КАЗЫРГЫ due 3 
Ring gap — New — Compression ............... 0.30 to 0.45 mm 
— Scraper .................... 0.45 to 0.60 mm 
— Onl ппен 0.20 to 0.60 mm 
Service limit — Compression .................... 0.8 mm 
=>остаре aida a acp aie ысыған 0.8 mm 
= OM TING oe LII exem 1.0 mm 
Side clearance — Compression .................. 0.03—0.09 mm 
— Scraper ....................... 0.02—0.06 mm 
— Service limit................... 0.1 mm 


CONNECTING RODS 


Material стан а им nre НЬ RES UR Forged carbon steel 
Length between centres ......................... 140.9 to 141.0 mm 
Small end bore diameter ........................ 22 mm 
Big end bore Жате(ег.......................... 53 mm 
Conrod bearing clearance ....................... 0.016 to 0.046 mm 
Conrod bearing undersizes — ................... 0.25 mm 
же ЫН пе пе ces 0.50 mm 
gsm a kyu ЕК КОЕ ЕСЕТ 0.75 mm 
Conrod — bend ............................... 0.05 mm 
= WISE sacred ito wk RA қада 0.] mm 
Conrod side clearance on journal ................ 0.10 to 0.25 mm 
— service Ила... 0.4 mm 
Bearing material ............................... Aluminium alloy 
CRANKSHAFT 
Material ga hl lee ұмы кенеле нет eet асын Cast iron 
Number of main bearings....................... 4 
Main bearing journals фате(ег.................. 60.0 mm 


End float controlled Ву......................... No. 3 bearing 
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SPECIFICATIONS CONT. 


CRANKSHAFT (Continued) 


End play sso. beet eL а Ала амалына та 0.05 to 0.25 mm 
= imita in se ek bee EX Neen ee Oe је 0.3 mm 
Big end journal diameter ....................... 50.0 mm 
— maximum allowable ovality ................. 0.03 mm 
— maximum allowable taper .................. 0.005 mm 
Main bearing clearance ......................... 0.02 to 0.048 mm 
Big end bearing clearance ....................... 0.016 to 0.048 mm 
— Service limit (main/big end)................ 0.1 mm 


SPECIAL TOOLS 


E192: ded et a po eum ad Ee eee Compressor— Piston ring 

EO0IO2. де Мекен er VA EUREN SCAN ERE SIME Compressor—Valve Spring 

MB990767 2.07 Palin а re ee ee reas Нал Remover/Installer — Camshaft sprocket 
Е9МЗОЕА coerente vecteurs pos te Installer valve stem seat 

MPD998115 ¿fu ned ecw ку к EE enr ARE Remover/Installer — valve guide 
Е9М40-. eat а А eet Ril eee eR hee Hydraulic tappet adjuster kit 

ENSO kee ik ЫЙЫ eee eae wile ies pee hed yaw Hydraulic tappet leakdown tester 
МІ0998713-,:;2.-2222 tates t p ES RE id eR hn Installer — camshaft oil seal 

E9M20A-:..: me ER quere EGG C DRE Remover/Installer — cylinder head bolts 
MD998722 bw Ee CU Des eno et Екен» Remover/Installer — piston pin 
MD998718. ааа н А uu br. Installer — Crankshaft oil seal rear 
MD998747 5: а Rev Bisse алды eal i NR XS Crankshaft pulley holder 

MD998719: ан bes pex Meee Ei S Pins — To be used with MB990767 
ЕЛІМІ2% eR See ai Eee ER a АДА Ere Piston pin removing tool 


TORQUE SPECIFICATIONS 


APPLICATION Nm 
Alternator bracket bolt ......................... 20-30 
Alternator mounting bolt ....................... 12-15 
Alternator pivot пиї............................ 20-25 
Alternator stay bolt ............................ 20-30 
Alternator stay пші............................. 15-22 
Camshaft bearing cap bolt ...................... 19-21 
Camshaft sprocket bolt ......................... 80-100 
Connecting rod cap ............................ 50-53 
Coolant temperature gauge unit.................. 10-12 
Coolant temperature sensor ..................... 20-40 
Crankshaft bolt....................... Der hate 150-160 
Cylinder head bolt — Cold ..................... 100-110 
Dipstick mounting bolt ......................... 12-15 
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TORQUE SPECIFICATIONS CONT. 


APPLICATION Nm 
Distributor adaptor bolt .......................... 12-15 
Drive belt tension Вой............................ 35-55 
Drive belt tension nut ............................ 35-55 
Drive plate БоШй.................................. 72-75 
Engine mount front 

— Through bolt nut Јагве....................... 60-80 

—small...................... 30-40 

Engine mount front to mounting bracket ........... 100-120 
Engine mounting bracket front to block 

10 x 45 mm bolts .............................. 32-49 

10 x 35 mm bolts .............................. 32-49 

10:97 пут БОЈЕ есть қы LUCERE mE 64-74 

10x 68 mm ВОШ............................... 64-74 

12 x: JY mme «e ees em peru epe ERE ee UE 103-113 
Exhaust manifold пш............................ 15-22 
Flywheel mounting ВоШй........................... 72-15 
Heat protector bolt .............................. 12-15 
Heater pipe ВоШ................................. 11-13 
Intake manifold пш.............................. 15-20 
Knock sénsOr..... ee uev ee Ie arare meets 20-25 
Main bering сарбоћ ............................. 75-83 
Oil filter — bracket bolt .......................... 12-15 
Oil pan — Бой.................................. 5-7 
Oil pan drain ршр............................... 35-45 
Oil pressure вуйісһ..................... — dans 8-12 
Oil pump cover bolt.............................. 8-12 
Oil relief valve plug .............................. 40-50 
Oil’screen: БО ок eek жук мези Шелек кю eme as 15-22 
Rocker cover bolt ................................ 8-9 


Roll stopper front 
Support bracket to block 


10 x 25 mm bolts ............................ 32-49 
12.36.30: mm: bolt: 2: soe ата панк Paws OR 64-83 
Through bolt пш.............................. 50-65 
Mounting bolt................................. 60-70 


Roll stopper rear 
Support bracket to block 


10 x 25 mm bolts ............................ 32-49 
]I2:x:30 mm bolts: Ivi 64-83 
Through bolt пш.............................. 40-50 
Mounting bolt.......... БАТА TERCER ГСКЕ 40-50 
Sump drain рир............................. ... .. 35-45 
Timing belt cover ВОШ............................ 10-12 
Timing belt rear upper cover, left .................. 10-12 
Tensioner Bolt 3:2 dx. ЕТЕНЕ тан Sees 22-30 
Tensioner bracket bolt — 10 тт................... 33-50 
| == @ ИЙИ Л Ык жу 77 20-27 
Tensioner bracket stay ВоШ....................... d 20-27 
Thermo еВ дама айна ғана анымен жойыл 6-9 
Water inlet fitting Вой............................ 10-13 
Water outlet fitting bolt .......................... 17-20 
Water pipe ВоШш.................................. 12-15 


Water pump Бой................................. 20-27 
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Fig. 1—6G72 engine longitudinal section 


GENERAL INFORMATION 


The 6G72 engine is a 60° V6, overhead valve, 
overhead cam crossflow design, with a compact hemi- 
spherical combusion chamber, petrol engine. 

The cylinder head is made of an aluminium alloy 
casting, into which the valve guides and valve seat rings 
of heat resisting steel, have been press-fitted. 

The cylinder block is an alloyed casting. The block 
is a short skirt type. The walls are made as thin as 
possible to minimise the overall weight of the cylinder 
block. The exterior walls are shaped and ribbed to 
provide sufficient strength. 

The water jacket is of the full-jacket type, which 
ensures that each cylinder is cooled properly. 


The right and left banks are angled 60° which makes 
the engine easy to install in the vehicle and enhances 
serviceability of the auxiliaries. 

The inlet and exhaust ports are in a cross-flow 
arrangement which contributes to better intake/exhaust 
efficiency. 
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SECTION 6 — SERVICE DIAGNOSIS 


Possible Cause Corrective Action 
Valves sticking or seating poorly. Overhaul valve system. 


Blown cylinder head gasket (if 
pressure low in adjacent cylinders 
or coolant is contaminated with 
engine oil). 


LOW COMPRESSION Worn or sticking rings. Replace or free-up rings. 
(WET TEST) 
NOISY VALVES Worn rocker arms. Replace arms and check oil supply 
holes. 
Worn valve guides. Replace guides and if necessary 
install new valves. 


LOW COMPRESSION 
(DRY TEST) 


Install new head gasket. 


Worn or damaged camshaft lobes. Replace camshaft 


Excessive valve seat or valve face Re-cut valves and seats. 

run-out. 

Malfunctioning hydraulic tappet Replace defective tappet adjusters. 
adjusters. 


Insufficient oil supply. Check engine oil level 


CONNECTING ROD 
NOISE 


Thin or diluted oil. Change oil to correct viscosity. 

Excessive bearing clearance. Measure bearings for correct 
clearances. Replace if necessary. 

Connecting rod journal Remove crankshaft and regrind 

out-of-round. journals. 

Misaligned connecting rods. Replace the bent connecting rods 


Insufficient oil supply. Check engine oil level. 


MAIN BEARING NOISE 


Change oil to correct viscosity. 
Measure bearings for correct 
clearances. Replace if necessary. 
Excessive end play. Check respective end thrust bearing 
for wear on flanges. 
Crankshaft journals out-of-round Remove the crankshaft and regrind 
Or worn. journals. 


Loose flywheel. Tighten to correct torque 


Worn, scuffed or broken rings. Hone cylinder bores and install new 
rings. 


Carbon in oil ring slots. Install new rings. 


Thin or diluted oil. 


Excessive bearing clearance. 


OIL PUMPING AT 
RINGS 


Remove the rings. Check the 
grooves. If groove is not correct 
width, replace the pistons. 


Rings fitted too tight in grooves. 
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OIL PUMPING AT Compression rings installed upside Remove and refit rings correctly. 
RINGS (СОМТ.) down. 


LOW OIL PRESSURE Low oil level. Check and top up oil level if 
required. 


INDICATED 
Remove the valve and inspect. 
Remove the oil pan and install a 


Oil pump suction tube loose, bent 
or cracked. new tube if required. 


Clogged oil filter. Install a new oil filter. 
Excessive bearing clearance. Check the bearing clearance. 


Excessive oil pump gear clearance. Remove oil pump and check gears 
for wear and clearance. 


ENGINE DIAGNOSIS WITH VACUUM GAUGE 


A vacuum gauge can be beneficial as an aid in 
diagnosing engine problems. 

Obtain a reliable, calibrated vacuum guage and “tee” 
it into the inlet manifold at the brake booster vacuum 
connection. 

Use the readings as outlined opposite, to carry out 
your diagnosis. 
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10 
WORN RINGS OR 


INFERIOR LUBRICANT 


13 14 
CARBURETTOR LEAKING INTAKE 
ADJUSTMENT SYSTEM 


Readings — ins.Hg (kPa) 


1. 


N 


With the engine idling, the hand is steady between 17 
and 21 (57 to 71). 


. With a rapid opening and closing of the throttle, the 


hand will fall to 2 (6.5) and swing back to 24 or 25 (81 
to 84), settling on normal idle reading. Rings and 
valves indicated OK. 


. With fast running engine, the hand reads between 10 


and 22 (34 to 74). Increase speed increases hand 
fluctuations. 


. With engine idling, hand vibrates rapidly between 14 


and 19 (47 to 64). 


When valve should close, hand drops two or three 
points. 


. At idle, the hand drops consistantly a few points. 


At idle, the hand sometimes drops around four points. 


. At fast idle, the hand reads steady from 8 to 15 (27 


to 50). 


80- 


3 4 
VALVE SPRINGS VALVE GUIDES 
WEAK WORN 


VALVE TIMING 
LATE 


11 
IGNITION DEFECTIVE 


60 

із Ом 
fn DN 
80 | 
% 

СТАР 


b: 
Y 
| 
) 
kPa ' 


100 


15 16 
LEAKING HEAD BLOCKED EXHAUST 
GASKET SYSTEM 


(between cylinders) 


. At idle the hand reads steady but lower than normal. 


Inferior lubricant may also be indicated. 


With rapid opening and closing of the throttle, the 
hand falls to O and rises to 23 (78) or less. 


. With a slowly fluctuating hand between 14 and 16 (47 


to 54), check ignition system for faults. 


. At fast idle, a steady reading between 14 and 17 (47 


to 58) is registered. 


Check idle mixture if hand moves slowly between 13 
and 17 (44 to 57). 


. At idle or fast idle, hand reads between 3 and 5 (10 


and 17). Check gaskets. 

Hand moves consistantly between 5 and 19 (17 and 
64). 

High reading at start reducing to 1 (3) or 0 and 
increases to 15 to 16 (51 to 54). 
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SECTION 7 — IN-VEHICLE SERVICE PROCEDURE 


COMPRESSION TEST 


An engine without reasonably high and uniform 
compression cannot be effectively tuned. The com- 
pression of each cylinder should be tested before any 
other tuning operations are performed. The engine 
must be at operating temperature when performing the 
compression test. 

Compression pressure with engine warm, spark plugs 
removed, wide open throttle at minimum cranking 
speed of 250 r.p.m. should be within the specified 
limits. 

(1) Remove any foreign matter from around spark 
plugs by blowing out plug area with compressed air, 
then loosen all plugs one turn. 

(2) Start the engine and accelerate to 1000 r.p.m. to 
blow out loosened carbon. Stop engine and remove 
plugs, note cylinder from which each plug was removed 
for future reference. 


NOTE: Clearing out carbon in this manner is 
important in preventing false compression 
readings due to particles of carbon becoming 
lodged under the valves. 


Compression gauge 
% 
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СИМ ~ : 
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Fig. 1 — Checking compression 


(3) Disconnect coil primary lead. 

(4) Disconnect the ECI-Multi control relay to prevent 
fuel injection. 

(5) Connect remote control starter switch to the 
starter solenoid. 

(6) Insert the compression gauge in spark plug 
opening, and crank engine through at least four 
compression strokes to obtain highest possible reading. 

(7) Test and record compression of each cylinder. 
Compression should read within the limits indicated 
in the specifications. 

(8) If one or more cylinders read low or uneven, 
inject about a tablespoon of engine oil on top of 
pistons in low reading cylinders. Crank engine several 
times and re-check compression. If compression comes 
up but does not reach normal, rings are worn. [f 
compression does not improve, valves are sticking or 
seating poorly. If two adjacent cylinders show low 
compression, and injecting oil does not improve 
condition, the cause may be a head gasket leak between 
the cylinders. 


TIMING BELT ADJUSTMENT 


(1) Ensure engine is at No. 1 TDC and remove the 
access cover, refer Fig. 2. 

(2) Using Special Tool No. MD998160 loosen timing 
bolt 1-2 turns. 

(3) Rotate crankshaft TWO TURNS in a clockwise 
direction. 

(4) Tighten tension bolt to specified torque. 

(5) Replace the access cover. 


- М0998160 


N 
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Fig. 2 — Timing belt adjustment 
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TIMING BELT 


Removal 

(1) Remove alternator, power steering and air 
conditioning belts. 

(2) Remove power steering pump and air conditioner 


compressor. 

(3) Remove crankshaft pulley, bolt and washer using 
Special Tool Nos. MB990767 and MD998715, refer 
Fig. 3. 


Fig. 3 — Crankshaft pulley removal 


(4) Remove right and left upper timing belt covers. 
(5) Remove front crankshaft flange. 
(6) Remove lower timing belt cover. 


(7) Manually rotate engine to No. 1 Top Dead Centre 


using Special Tool- No. MD998716, as shown in Fig. 


3. Ensure that all timing marks are aligned, refer 


Fig. IO. 


NOTE: When the timing belt is to be reused, the 
direction of rotation should be marked on the 
belt, so that on assembly it is installed in the 
same direction. 


Fig. 4 — Marking direction of timing belt 


(8) Remove lockbolt, tensioner and spring and 


remove the timing belt. 


Inspection 
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Fig. 5 — Timing belt cracked 


Inspect timing belt for cracking, brittleness, damage 
or worn and broken teeth. Refer Figs. 5 and 6. 


exposed 


Tooth missing end 
canvas fiber exposed 
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Fig. 6 — Timing belt teeth damage 


Inspect timing belt tensioner by rotating the pulley. 
If it does not rotate smoothly or irregular noise or 
backlash is observed, replace timing belt tensioner. 
Refer Fig. 7. 


Fig. 7 — Timing belt tensioner 
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Installation (3) Force the tensioner in direction of arrow, refer 
Fig. 9 and tighten the lock bolt. ' 


(D) Install timing belt tensioner and tighten bolt 
finger tight. 

(2) Install tensioner spring to the pin above the water 
pump case and the tensioner. 


NOTE: Ensure the direction of the tensioner 
spring hook is as shown in Fig. 8. 


~ || 
РАНЕ 


N у) 2 p" 
Tensioner, 


crankshaft sprocket, refer Fig. 10. 
and then onto the camshaft sprocket of the left hand 


> spring | Fig. 9 — Belt tensioner positioning 
@ W (4) Align timing marks on camshaft sprockets and 
| (5) Install timing belt as follows:— 
Route the timing belt onto the crankshaft sprocket 
Fig. 8 — Tensioner spring fitment bank, maintaining tension in the tension side, refer 
Fig. 10. 


Timing mark 
(on belt cover) 
Timing mark 
(on belt cover) 
Timing mark 
(on sprocket) 
Water pump pulley 
Timing mark 
(on sprocket) 


Camshaft sprocket 


Camshaft sprocket 


Tensioner Tension side 


spring 


Timing belt tensioner 


Timing mark 
(on front case) 


Timing mark 


Crankshaft sprocket (on sprocket) 


Fig. 10 — Timing mark identification 
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Continue the belt around the water pump pulley and 
the camshaft sprocket of the right hand bank and the 
belt tensioner. 

(6) Loosen belt tensioner bolt 1 or 2 turns. 

(7) Install flange onto front crankshaft sprocket. 

(8) Using tool No. MD998716 smoothly rotate the 
crankshaft clockwise two turns, refer Fig. 1l, and 
tighten tensioner lock bolt to specified torque. 


Fig. 11 — Crankshaft tool location 


(9) Remove front flange and install timing belt lower 
cover and refit front flange. 

(10) Install timing belt left and right upper covers. 

(11) Install crankshaft pulley, washer and using 
special tool Nos. MB990767 and MD998719, tighten 
bolt to specified torque. 


2 ` [ Í 
^ MD998719 2 
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Fig. 12 — Holding crankshaft pulley 


(12) Install air conditioning compressor and power 
steering pump. 

(13) Install alternator, power steering and air 
conditioner belts. 


CYLINDER HEAD 
Removal 


NOTE: Prior to removing cylinder head, allow 
engine to cool otherwise head warpage may 
occur. 

(11) Disconnect the battery negative (ground) 

terminal. 

(2) Drain the water from the radiator and cylinder 
block by removing lower hose. 

(3) Remove the air cleaner duct from the throttle 
body. 

(4) Disconnect the throttle cable, fuel supply and 
return lines, vacuum hoses, electrical leads, radiator 
and heater hoses etc. 

(5) Manually rotate the engine to No. 1 top dead 
centre on the compression stroke, aligning the 
crankshaft pulley timing mark on the “T” mark of the 
timing plate. 

(6) Remove inlet and exhaust manifolds, refer 
Group 15. 

(7) Remove timing cover and belt. 

(8) Remove rocker covers. 

(9) Remove cylinder head bolts, using tool No. 
MD998051, in the sequence shown, refer Fig. 13. 


< 


Timing 
belt side 
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Fig. 13 — Removal sequence of cylinder head bolts 


(10) Before cleaning, check the cylinder head for 
water and gas leaks. 
After cleaning, check for damage and cracks. 


Installation 

(1) Ensure that the joint surface between the cylinder 
head and block are clean. 

(2) Fit the cylinder head gasket to the cylinder block. 
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< 


Timing belt 
side 
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Fig. 14 — Tightening sequence of cylinder head bolts 


(3) Tighten cylinder head bolts in three stages to the 
specified torque and in the sequence shown in Fig. 14. 

(4) Install timing belt and covers. 

(5) Install the rocker cover and silastic as shown on 
Fig. 15. Tighten bolts to specified torque. 


Apply 
sealant 
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Fig. 15 — Sealing rocker cover to cylinder head 


(6) Install exhaust and inlet manifolds with new 
gaskets, refer Group 15. 

(7) Reconnect the throttle cable, fuel supply and 
return lines, vacuum hoses, electrical leads, radiator 
and heater hoses. 

(8) Install the air cleaner duct to the throttle body. 

(9) Fill the radiator with rainwater or demineralised 
water and Mitsubishi Longlife Coolant in the required 
concentration, refer Group 14. 

(10) Connect the battery and start engine. If it is 
suspected that oil has leaked from the hydraulic tappet 
adjusters, slow race the engine a minute at a time from 
idle to 3000 r.p.m. to bleed off the air. 


3000 r.p.m. 


idle Idle 


> 


Approx. 1 min. 


Fig. 16— Bleeding air from hydraulic tappet adjusters 


(11) Run the engine until normal operating temper- 
ature is reached and check for water and oil leaks. 

(12) Set engine idle speed and ignition timing to 
specifications. 


CYLINDER HEAD DISASSEMBLY 


NOTE: If valve grinding or seat refacing is 
considered necessary, note the following prior 
to disassembly:— 


(a) If the valves or seats are badly worn, it may be 
necessary to replace the parts rather than recut or 
regrind them. This decision depends on the amount 
of dry clearance available at that rocker. 

(b) To measure the dry clearance, the valve, rocker 
and shaft, and camshaft must be in the assembled 
condition with the cam follower on the base circle of 
the cam. 

(c) Insert a suitable 0.5 mm wire probe through the hole 
in the rocker arm to unseat the ball in the hydraulic unit 
relieving the oil behind it. Measure the clearance between 
the valve stem and hydraulic unit with feeler gauges. 

(d) The specified dry clearance is 0.5 to 1.3 mm; 
therefore, the amount of material removed from the 
valve and/or seat, must be such that the specified dry 
clearance is maintained. 

The valve stem tip must not be ground to obtain the 
required clearance. 

(1) Remove spark plugs. 

(2) Fit tappet adjuster clips (part of kit E9M40) to 
each rocker arm, refer Fig. 17. 

(3) Remove camshaft sprockets using tool Nos. 
MB990767 and MD998715, refer Fig. 18. 

(4) Remove camshaft sprocket inner cover, and on left 
hand bank, remove distributor and distributor adaptor. 

(5) Loosen camshaft bearing cap bolts, do not 
remove bolts from the cap. 
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Fig. 17 — Rocker arm clip installation 
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Fig. 18 — Removing camshaft sprocket 


(6) Remove rocker arm, shaft and bearing cap as an 
assembly. 

Alter removal mark the left and right bank for 
identification. 

(7) Remove clips from rocker arms, remove the tappet 
adjusters and store in order of removal. 

(8) Remove the camshafts. 

(9) Remove the camshaft front oil seal. 

(10) Using a valve spring compressor, remove the 
collets, spring retainers, springs, spring seats and valves, 
keeping them in order of removal. 

(11) Remove valve stem seals, refer Fig. 19. 

NOTE: Valve stem oil seals should not be re-used. 


Cleaning and Inspection 

Check the cylinder head for water leakage and 
damage before cleaning. 

Clean each part carefully removing all pieces of 
dirt, oil, grease and carbon deposits. Clean oil holes 
and passages using compressed air, ensuring they are 
not clogged. 
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Fig. 19 — Removing valve stem seals 


Care should be taken not to damage valve seats, 
cylinder head surface and camshaft journals. 

Using a straight edge and feeler gauge, check the 
cylinder head for distortion as shown in Fig. 20. 


SSS 


У 7ЕМ235 
Гір. 20 — Checking for cylinder head distortion 


If cylinder head distortion exceeds the specified limit, 
it must be resurfaced. 

Check the cylinder head manifold mounting surfaces 
for flatness or damage. 

Check condition of camshaft oil seal, replace if 
necessary. 


VALVE GUIDES 


Check the valve stem to guide clearance. If the 
clearance exceeds the specified limit, replace the guide 
with the next oversize guide. Valve guides are shrunk 
into position, therefore when replacement is necessary 
the following procedure must be adopted. 

(1) Heat the cylinder head (see note) and using Tool 
No. MD998115, remove the defective guide towards 
cylinder block surface, refer Fig. 21. 


NOTE: This operation should be conducted with 
the cylinder head temperature raised to a 
maximum of 250?C. The cylinder head should 
be kept at this temperature for a minimum 
amount of time. 


CAUTION: Exceeding 250°C, could cause per- 
manent damage to cylinder head. 


КІ: ОЗЫ? 


(2) With the cylinder head at normal temperature, 
ream the head as specified for the oversize guide. 

(3) Heat the cylinder head to the correct tempera- 
ture (see note), and insert the guides quickly. Using Tool 
No. MD998115, install guides to the specified 
dimension, refer Fig. 21. 

(4) After guide is installed, check the inside diameter 
and ream to specification if necessary. 


Removal Installation 


Press : Press 
m 


MD998115 


ОШО ГОН MD998115 


Valve 4 Valve 
guide -|i guide 
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Fig. 21 — Removing and installing valve guides 


NOTE: The inlet and exhaust valve guides are of 
different length, refer Fig. 22. 
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Fig. 22 — Inlet and exhaust valve guides 


VALVE SEATS 


The valve seat should be checked for over-heating 
and incorrect contact with the valve face. If faulty, it 
must be re-cut or replaced. 


Re-Cutting Valve Seat 
(1) Check valve guide for wear, if not to specification, 
replace guide as previously described. 


(2) Recondition tlie seat by using either a seat grinder 
Or seat cutter. ` 

(3) The valve seat contact width should be as 
specified, at the centre of the valve face and as shown 
in fig. 23. 


Intake — јемогв 


Fig. 23 — Valve seat angles 


(4) After cutting, lap the valve and valve seat lightly 
with a fine lapping compound. 


Replace Valve Seat Inserts 

Check the valve seat insert "sinkage" by measuring 
the installed height of the valve spring between the 
spring retainer and seat. If the sinkage exceeds the 
specitied limit, replace the seat insert as follows: 


Fig. 24 — Checking valve spring installed height 


(1) Thin down the valve seat insert by cutting, with 
a suitable cutter, to within 0.5 to 1.0 mm of the cylinder 
head, refer to Fig. 25 (A). 

(2) Remove the valve seat insert and cut the seat 
insert bore diameter and height to the dimension shown 
in the specifications, refer Fig. 25 (B). 
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Fig. 25 — Replacing valve seat inserts 


VALVES 

Check cach valve for wear, damage and 
deformation of the head, stem and stem tip. 

If the stem tip is pitted or the thickness of the valve 
head is less than the specified limit, the valve must be 
replaced. 


Stem tip 
1 


Stepped wearing 


Valve head 
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Fig. 26 — Valve check points 


VALVE SPRINGS 


Check the free length and tension of each valve 
spring. If they are not within specifications replace the 
spring. 

Using a square, check the squareness of each 
spring. If the spring is more than 4° out of square, 
replace the spring, refer Fig. 27. 
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Outofsquareness 4? max 


Free 
length 
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Fig. 27 — Checking valve spring 
CAMSHAFT AND CAMSHAFT BEARING CAP 


(1) Check camshaft journals for wear or damage, 
replace if necessary. If journals are damaged, check 
camshaft bearing for wear or damage. If camshaft 
bearing is badly worn, replace cylinder head. 

(2) Check the cam lobes and profiles for damage. 
If the lobe or profiles are damaged or worn excessively. 
(sce specifications) replace the camshaft. 


Journal 


Distributor -———. 


Camshaft (A) 
drive gear 
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Fig. 28 — Camshaft inspection 


ROCKER ARMS AND ROCKER SHAFTS 

(1) Remove all bearing cap bolts and separate the 
rocker arms, springs and bearing caps from the rocker 
shafts, refer Fig. 29. 

(2) Check the roller for smooth rotation and 
replace the rocker arm if the roller binds or their is 
excessive play, check the valve contact surface for 
damage or seizure and replace as necessary. 

(3) Using diesel fuel thoroughly clean the 
hydraulic tappet units. 

(4) When cleaned, bleed the hydraulic units using 
the following procedure: 

(a) Fit the hydraulic unit into the rocker arm 
and support on a block, in a bath of clean diesel fucl, 
refer Fig. 31. 
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Rocker arm shaft “В” 
Rocker arm shaft "A" 
Bearing cap No. 1 
Hocker arm 

Spring 

Bearing cap No. 2 
Bearing cap No. 3 
Bearing cap No. 4 


Сесе 


Fig. 29 — Rocker shaft assembly 


NOTE: The hydraulic tappet unit is a precision 
component, once cleaned ensure the units are 
protected to prevent the ingress of dirt or 
foreign material. Do not attempt to dismantle 
the unit. 


Plunger spring 


Bail spring 


Ball retainer 


Fig. 30 — Rocker arm and hydraulic tappet unit 


(b) Using a suitable 0.5 mm wire probe, lightly 
push down the steel ball and move the rocker arm 
up and down 4 or 5 times, refer Fig. 31. 

(c) Allow the ball to seat by removing the probe 


and push down hard on the rocker arm. If the rocker = 


arm moves slightly, repeat step (b) several times. 

(d) If the rocker arm still moves when tested as 
in step (c), replace the unit. ; T 
(5) The hydraulic units can be tested using leak-down 


tester, Special Tool E1150. 


(a) Place a fully bled unit containing diesel fluid into 
a 13 mm socket and place the assembly into tke tester 
cup. 

(b) Adjust the ram so the pointer is on the “Set” 
mark as it touches the unit. 

(c) Lower the weight and after the plunger has 
fallen slightly (0.2 to 0.5 mm), measure the leak- 
down rate with the aid of a stop watch. 

Leak down rate: 4 to 20 secs/mm (diesel fuel 


temperature at 15 to 25°C). 


Fig. 31 — Bleeding hydraulic tappet unit 


~ 
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(6) The fully bled units should be stored in an upright 
position ready for re-assembly to ensure the diesel fuel 
in the units is not spilt. 

(7) Check the clearance between the rocker arms and 
rocker arm shafts, if they exceed the specified limit 
replace the arms or shafts. 

(8) Check the rocker arm shafts for damage and 
bend, if faulty they must be replaced. 


CYLINDER HEAD REASSEMBLY 


When assembling cylinder head ensure all parts are 
thoroughly cleaned and that all moving parts are 
lubricated with engine oil prior to assembly. 

(1) Install the valve spring seats. 

(2) Install the valve stem seals over the valve guides 
using Tool No. E9M30D. The seal is installed to the 
specified position by the tool. Incorrect fitment will 
result in damage to the seal and subsequent oil leakage. 


NOTE: Old stem seals must not be reused. 


Stem seal 
installer 


Fig. 32 — Installing valve stem seals (typical) 


(3) Apply engine oil to the valve stem and install the 
valves into the guides. Do not use excessive force to 
press the valve stem past the valve stem seal. 

(4) Ensure the valve moves smoothly in the guide. 

(5) Install valve springs and spring retainers. 


NOTE: Install valve springs with the enamel 
identification marks facing the rocker arms. 


(6) Using a valve spring compressor install the valve 
collets. 


NOTE: When compressing the spring, take care 
that the spring retainer is not forced against the 
valve stem seal. 


(7) Lubricate and install the camshaft onto the 
cylinder head. 

(8) Install notched end of rocker arm shafts A and 
B to No. 1 camshaft bearing cap as shown in Fig. 33. 
The shaft with the small oil hole is rocker shaft A. 
Insert the bolts through the hole of the bearing cap 
and rocker shaft, refer Fig. 33. 


Notch 


Rocker arm shaft "B" 


Rocker arm 
shaft (A) 


j 


Rocker arm shaft (B) 
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Fig. 33 — Installation of rocker arm shafts 


(9) Install the rocker arms, springs, camshaft bearing 
caps and bolts as shown in Fig. 34. 


Cap No. 

Front mark 

Bearing cap No. 1 
Rocker shaft spring 
Front mark 

Bearing cap No. 2 
Bearing cap No. 3 
Bearing cap No. 4 


® 
Ө) 
Ө) 
@ 
@ 
@ 
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Fig. 34 — Installation of rocker arm, springs and 
bearing caps 
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(10) Install the hydraulic tappet units to the rocker 
arms with the hole in the unit to the top of the rocker 
arm and in the order they were removed, and fit tappet 
adjuster retaining clips (part of Kit E9M40) to each 
rocker arm. Keep the hydraulic units vertical to prevent 
spillage of the diesel fuel. 


Tappet unit 
retaining 


Hydraulic 
tappet unit 


Fig. 35 — Installing hydraulic tappet unit 


NOTE: Prior to fitting rocker shaft assembly to 
cylinder head, place silastic as shown in Fig. 36 
between No. 1 and No. 4 bearing cap surface 
and cylinder head. 


Rocker arm shaft 
assembly (B) 
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Rocker arm shaft 
assembly (A) 


Fig. 36 — Sealing and installation of rocker arm 
assembly. 


- 1 


(11) Install the rocker arm assembly such that the 
arrows on the bearing caps are in the same direction 
as the arrow on the cylinder head. 

(12) Tighten cap retaining bolts in two stages to the 
specified torque, in the sequence; cap No. 2, 3, 1 and 4. 
(13) Remove the hydraulic tappet retaining clips. 

(14) Install the distributor adaptor with a new О” 
ring, to the left hand bank cylinder head. 

(15) Apply a slight amount of oil around the inner 
circumference of the camshaft oil seal lip and install 
using Special Tool No. MD998713 refer Fig. 37. 


MD998713 


Oil seal 


Camshaft 
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Fig. 37 — Installing camshaft oil seal 


(16) Install the circular packing using Special Tool 
No. MD998714 in conjunction with transmission spacer 
No. MD724328, refer Fig. 38. 


NOTE: If the spacer is not used with the Special 
Tool, the circular packing will be driven in too 
far. 


Circular 
packing 


MD998714 


Fig. 38 — Installing circular packer 
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SECTION 8 — ENGINE OVERHAUL 


ENGINE 


Engine (Automatic Models) or Engine and 
Transaxle (Manual Models) Removal 


(1) Drain engine coolant. 

(2) Remove engine hood. 

(3) Disconnect battery. 

(4) Remove coolant recovery bottle. 

(5) Remove air cleaner assembly. 

(6) Disconnect wiring from the alternator, starter 
motor, distributor, oil pressure switch and the injection 
control loom. 

(7) Disconnect the earth strap at the intake 
manifold. 

(8) Disconnect accelerator cable. 

(9) Disconnect radiator and heater hoses from 
engine. 

(10) Disconnect all vacuum hoses and label for easy 
installation. 

(11) Disconnect the fuel supply and return hoses. 

(12) Remove ECS compressor assembly (where fitted). 

(13) Remove the starter motor. 

(14) Remove air conditioner low pressure hose and 
high pressure hose and electrical connector. 


NOTE: Chloro-Fluoro-Carbons. 

Legislation in various states, prohibits the 
release of CFC's to atmosphere. Therefore a 
CFC recovery unit will be required to contain 
spent gases if the air conditioning hoses are 
disconnected. 

Check your state government authority in 
regards to their relevant legislation. 


(15) Remove power steering feed hose and return 
hose. 
(16) Remove underbody dust shields. 


For automatic models proceed as follows: 


(17) Remove the torque converter lower cover plate. 

(18) Remove the torque converter to drive plate 
attaching bolts and push the torque converter towards 
the transaxle. 

(19) Remove the drive shaft centre bearing to cylinder 
block bolts and support the drive shaft. 

(20) Disconnect the exhaust pipes from the 
manifolds, 

(21) Position a suitable support under the transaxle 
to support the weight of the transaxle. 

(22) Attach a suitable lifting bracket to the engine 
and, using a hoist, support the weight of the engine. 

(23) Remove the transaxle to engine attaching bolts. 

(24) Remove the rear roll stopper through bolt and 
damper to engine bracket bolt. 

(25) Remove the front roll stopper through bolt and 
remove the roll stopper from the cross-member. 


(26) Remove the engine mount through bolt and 
remove the engine mount from the engine mount 
bracket. ` 
(27) Separate the engine from the transaxle and lift 
the engine out of the vehicle. 


NOTE: Ensure that all cables, hoses, harness con- 
nectors etc. are disconnected prior to removing 
engine. 


For manual models proceed as follows: 


(17) Disconnect wiring from the reverse light switch. 

(18) Disconnect the clutch hydraulic line. 

(19) Disconnect gear shift control cables. 

(20) Disconnect the engine earth cable at the 
transaxle. 

(21) Disconnect the speedometer from the transaxle. 

(22) Drain transaxle oil. 

(23) Raise the front of the vehicle and support on jack 
stands. 

(24) Disconnect the drive shafts from the transaxle, 
refer Group 26, and support to avoid damaging the 
joints. 

(25) Disconnect the exhaust pipe from the manifold 
and remove the exhaust pipe stay strap. 

(26) Attach a suitable lifting bracket to the engine 
and, using a hoist, support the weight of the engine. 

(27) Remove the front and rear roll stopper through 
bolts. 

(28) Remove the rear roll stopper from the 
cross-member. 7 

(29) Remove the nuts from the engine and transaxle 
mounting through bolts. 

(30) Slightly raise the hoist so that all load is off of 
the mounting bolts. 

(31) Remove the mounting through bolts then, while 
pushing the transaxle downwards, lift the engine and 
transaxle assembly from the vehicle. 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Ensure that no cables, connectors or hoses are 
caught or damaged on installation. 

(2) New retainer rings must be fitted when installing 
the drive shafts. 

(3) All engine mounts must be aligned before being 
tightened to the specified torque (ensure front and rear 
roll stopper bolts are positioned in the correct hole in 
the engine brackets). 

(4) Fill and ensure all fluid levels are at the correct 
level. 

(5) Run the engine and check for oil, fuel and 
exhaust leaks. Rectify where necessary. 

(6) Adjust all linkages and settings to specifications. 

(7) Ensure vacuum hose connections are correct, 
refer Group 17 for hose connection graphics. 

(8) Set engine idle speed and ignition timing to 
specifications. 
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CYLINDER BLOCK 


Disassembly 


The following description details the disassembly 
with the engine removed from the vehicle and trans- 
axle removed from the engine. 

(1) Remove the cylinder head assembly as described 
under Cylinder Head Removal, refer Section 7. 

(2) Remove torque converter drive plate or flywheel 
and clutch assembly. 

(3) Remove the oil pan, oil screen and the rear oil 
seal case assembly. 

(4) With the aid of a soft piece of wood, push the 
piston and rod assembly out through the top of the 
cylinder block. 

Mark the connecting rods as shown in Fig. 1, keep 
piston assemblies in order. 


NOTE: Prior to removing the piston and rod 
assemblies, remove all carbon deposits and/or 
cylinder ridge from the cylinder bore. 
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Fig. 1 — Marking connecting rod 


(5) Remove piston rings No. 1 and No. 2. 

(6) Remove the oil rings. 

(7) Remove the pistons from the connecting rods 
by using Special Tool Nos. ЕПМ12-1 push rod and 
E9M70 base, refer Fig. 2. 


NOTE: Ensure when placing piston on special 
tool, the frontmark 6G72 is facing up. 


(8) Remove the crankshaft bearing cap and lower 
bearings, keeping them in the order removed. 

(9) Remove the crankshaft and the upper bearing 
halves, refer Fig. 3. 


Cleaning and Inspection 


Before cleaning, check the cylinder block for water 
leakage, cracks or damage. 

When cleaning, remove all traces of oil, grease, dirt, 
carbon, and scale from all components. Clean out all 
oil passages by blowing with compressed air. 
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Fig. 2 — Removing piston from connecting rod 
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Cylinder block Crankshaft 

Bearing cap Thrust bearing A upper 
Bearing cap bolt Thrust bearing B upper 
Thrust bearing A lower Crankshaft bearing upper 
Thrust bearing B lower Oil seal case 

Crankshaft bearing lower Crankshaft rear oil seal 


Fig. 3 — Crankshaft removal 
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Checking Cylinder Block 


(1) Check the cylinder bores for scratches, rust, 
corrosion, cracks or any defects or damage, if faulty 
the block must be rebored or replaced. 

(2) Check the upper surface of the cylinder block 
for distortion, using a straight edge and feeler gauges. 
If it is not within specifications the surface must be 
refaced, refer Fig. 4. 


NOTE: The main bearings are interchangeable, 
however, if they are to be reused they should be 
installed in the original position. 


Fig. 4 — Checking cylinder block for distortion 
(3) Measure the cylinder bore size at three levels. If 


the wear exceeds the specified limit the cylinders must 
be re-bored to the next piston size, refer Fig. 5. 


NOTE: If only one cylinder required re-boring, 
all the cylinders MUST be re-bored. 


(4) M the cylinder does not require re-boring, remove 


the ridge at the top of the cylinder and hone the bores 


if necessary. 


12mm 


T 
Center 


Fig. 5 — Measuring cylinder bores 


Cylinder Boring " 


(1) The piston size to be used should be determined 
by the cylinder which has the largest bore size. 

(2) Check the outside diameter of each oversize 
piston at the skirt and across the thrust faces. The 
measurement should be taken at the datum point from 
the bottom of the piston, refer Fig. 6. 

(3) To determine the cylinder re-boring size proceed 
as follows: 

(a) Measure the diameter of the piston. 
(b) Allow piston to bore clearance. 
(c) Honing margin = 0.02 mm or less. 
(d) Size after boring = (a) + (b) - (с) 
= (a) + 0 to 0.02 mm. 

(4) The cylinder should be re-bored to the size 
obtained by the calculation. 

(5) The final cut should not be greater than 
0.05 mm. 


NOTE: Do not attempt to cut too much from 
the bore at one time. 


(6) To prevent heat distortion of the bores when re- 
boring, the cylinders should be bored in their numerical 
sequence. 


Thrust 
direction 


Datum 
measurement 
point 7EN268 


Fig. 6 — Measuring piston diameter 


(7) The cylinder bore size will vary immediately after 
re-boring, due to the heat generated by the cutting 
operation, therefore care should be taken when 
measuring the bore size. 

(8) After cutting, the bore should be honed accur- 
ately to the finished size. The bores should be honed 
until all traces of the cutting operation are removed. 
The honing angle should be between 30° and 45°. 

(9) Check the piston to cylinder wall clearance. 


PISTONS, PISTON PINS AND PISTON RINGS 


(1) Check the pistons for seizure, nicks, wear, cracks 
and any other defect. Replace any faulty pistons. 

(2) Check the piston pin to pin hole fit. The pin 
must be a smooth hand press fit into the piston hole. 
Replace any piston and pin assembly that is defective. 
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(3) Check the piston rings for breakage, damage and 
abnormal wear. Replace any defective rings. 


NOTE: If a piston is replaced, new rings should 
also be fitted. 


(4) Measure the piston ring side clearance by placing 
the ring in its respective piston groove and checking 
the clearance with a feeler gauge. If it exceeds the 
specified limit, recheck the clearance with a new piston 
ring. If the clearance is still excessive replace the piston 
and rings, if it is within specification, replace the rings 
only. 

(5) Measure the piston ring end gap by inserting the 
ring into the cylinder and positioning it at right angles 
to the cylinder wall by pressing it down with a piston. 
Remove the piston and measure the ring gap using a 
feeler gauge. If the gap exceeds the specified limit, 
replace the piston rings. 


NOTE: If the cylinders are not being re-bored, the 
ring gap measurement should be made at the 
lower part of the cylinder, the area having the 
least wear. When replacing the piston rings, be 
sure to use rings of the same size. 
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Fig. 7 — Measuring piston ring side clearance 


Z Push in by the piston 


e- Piston 


ring gap 


Piston ring TR 


Fig. 8 — Measuring piston ring gap 


CONNECTING RODS 


(1) Check the connecting rod for damage at the 
thrust faces at either side and for step wear or severely 
rough surface of the inside diameter of the small end. 
Replace faulty rods. 


NOTE: When using a new connecting rod, the 
cylinder number should be stamped or marked 
on the big end. 


(2) Measure the connecting rod small end diameter, 
if not within specifications, replace the rod. 

(3) Using a connecting rod aligner, check the rod for 
bend and twist. If a rod falls just outside the specified 
limit it can be straightened by using a press. A rod that 
is severely bent or distorted must be replaced. 

(4) Measure the connecting rod side clearance by 
assembling the rod and bearing onto the crankshaft 
and tightening the bolts to the specified torque. 
Measure the clearance between the connecting rod and 
crankshaft using feeler gauges. If this exceeds the 
specified limit, replace the rod. 


Fig. 9 — Measuring connecting rod side clearance 


CRANKSHAFT 


(1) Check crankshaft journals for damage, uneven 
wear and cracks. Check all oil holes for clogging. 

(2) Measure the crankshaft journal diameters as 
shown in Fig. 10. If they are excessively out of round, 
tapered or worn the crankshaft must be replaced. 


NOTE: The crankshaft MUST NOT BE 
REGROUND. 


(3) When checking the crankshaft ensure the 
crankshaft journal fillet radii are 1.5 mm, refer Fig. 11. 
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7EN247 


Fig. 10 — Measuring crankshaft journal diameter 
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Fig. 11 — Crankshaft journal fillet radii 


(4) Check the crankshaft end float by assembling 


the crankshaft, bearings and caps to the cylinder block. 
Insert a feeler gauge between the centre bearing and 
crankshaft, if the end float exceeds the specified limit, 
replace the thrust bearings, refer Fig. 12. 


Fig. 12 — Measuring crankshaft end float 


MAIN AND CONNECTING ROD BEARINGS 


(1) Check all bearings for peeling, melting, seizure 
and improper contact. Replace any faulty bearings. 
(2) Checking the journal to bearing clearance can 
be done using either of two methods: 
(a) measure journal and bearing diameters. 
(b) using the plastigauge method. 


Measuring Diameters 


(1) Measure the outside diameter of the main and 
connecting rod journals, refer Fig. 10. 

(2) Assemble the bearings and caps and measure the 
bearing inside diameter, refer Fig. 13. The clearance 
is the difference between the respective bearing and 
journal diameter. 

(3) If the clearance is not within specification and 
the journal diameter is within specification the bearings 
must be replaced. 


СХ 
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Fig. 13 — Measuring bearing diameter 


Plastigauge Method 


(1) Remove all oil, grease and dirt from the bear- 
ings and journals. 

(2) Cut a piece of Plastigauge the length of the 
bearing width and place it across the bearing, away 
from the oil hole, refer Fig. 14. 

(3) Install the crankshaft/connecting rod, bearing 
and caps and torque them to specifications. 


NOTE: Do not rotate the crankshaft or connecting 
rod during this operation. 


(4) Remove the caps and measure the width of the 
Plastigauge using the scale printed on the Plastigauge 
packet. 


(5) If the clearance is not within specification and 


the journal diameter is within specification the bearings 
must be replaced. 


11-8-6 


Plastigage 


7ENO141 


Fig. 14 — Checking bearing clearance using 
Plastigauge 


OIL SEALS, OIL PAN AND OIL SCREEN 


(1) Check the front and rear crankshaft seals for 
damaged or worn lips. Replace the seal if defective. 

(2) Check the oil pan for damage and cracks, repair 
or replace the oil pan as necessary. 

(3) Check the oil screen for failure, damage and 
cracks. Replace any faulty parts. 


FLYWHEEL AND RING GEAR 


(1) Check the flywheel surface for wear or damage, 
if excessively worn or damaged, replace the flywheel. 

(2) Check the flywheel surface run-out, if it exceeds 
the specified limit replace the fly wheel. 

(3) Check the ring gear for damage, cracking and 
wear, replace if necessary. 


RING GEAR REPLACEMENT 


(1) Remove the ring gear by cutting through the 
valley of the ring gear teeth to within 1 mm of the 
flywheel circumference and then split with a hammer 
and chisel. 


NOTE: Do not attempt to remove the ring gear by 
heating. 


(2) Install the ring gear by heating it on a gas ring 
to 260 to 280°C and shrinkage-fit it on the flywheel. 


т 


M 


Fig. 15 — Checking flywheel surface run-out : 
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Fig. 16 — Cylinder block, bearing 


CYLINDER BLOCK REASSEMBLY 


and bearing cap assembly 


(3) Position crankshaft onto the cylinder block and 


apply oil to journals. 


When assembling the cylinder block the following 


(4) Install bearings, lower thrust bearings A and B 


procedures should be observed: and bearing cap onto cylinder block. Tighten bolts to 


* Thoroughly clean all components especially oil 
holes, bearings, housings, bores and cylinder 
walls. 

* Apply engine oil to sliding and rotating parts such 
as cylinder walls, pistons, bearings and gears prior 
to installation. 

* Gaskets and oil seals should be replaced with new 
parts. 

* Apply sealant to gasket as required. 

* Torque all bolts to specification and in the speci- 
fied sequence where necessary. 

* Check all oil clearances, thrust clearances and 


specification and in the sequence as shown in Fig. 17. 


& Beanng cap bolt 


Cylinder block 
Хр 


Crankshaft 


backlash where necessary. 


(1) Install main bearings, upper, to the cylinder 
block. If reusing the main bearings, install them in their 
original position. 

(2) Assemble the thrust bearings A and B onto the 
cylinder block, refer Fig. 16. 


NOTE: Install the thrust bearings with the grooves 
facing outward. 


Timing belt side. 


Fig. 17 — Tightening sequence of bearing cap 
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NOTE: The bearing cap must be installed with 
the arrow mark facing the front of the engine. 


(5) Ensure the crankshaft rotates lightly and 
smoothly and that the end float is within specifications. 

(6) Install the piston pin between the pushrod 
Special Tool No. E11MI2-1 and the guide Special Tool 
Е11М12-5 and apply engine oil to the piston pin. 


NOTE: There are <4 front marks for the pistons. 
The front mark faces forward. 


= Push rod 


Piston pin 


Front mark 
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Fig. 18 — Piston pin installation 


(8) Insert the guide bar in the slot provided in tool 
support, with the flat side of the guide bar aligned with 
the inner wall of the slot. Sit the connecting rod small 
end, to rest positively on the tool support. Turn the 
piston pin assembly half a turn. 

(9) With the aid of a press, install the piston pin until 
the top end of the guide bar bottoms in the tool base. 
The force required to install the pin must be between 
7500 to 17500 N. 


NOTE: If the force required to fit the pin is not as 
specified, the piston pin must be removed and 
the pin and connecting rod diameters checked. 


(10) With the piston assembled to the connecting rod 
ensure that the piston moves freely and lightly. 
(11) Install the piston rings in the following order: 
(a) Install the oil ring expander. 
(b) Fit one end of the oil ring top side rail into 
the groove and “peel” the ring into the groove. (Refer 
Fig. 19). Fit the lower side rail in a similar manner. 


NOTE: Ensure that both upper and lower side rails 
can be turned freely in the piston. 


(c) Install the No. 2 piston ring and then No. 1 
piston ring. 


NOTE: No. 2 piston ring is identified by a mark 
on the ring face. The ring must be fitted with 
the mark facing the top of the piston. 


Side rail edge 
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Fig. 19 — Installing oil ring side rail 
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Side rail 


Side rail 
6ENO041 


No. 2 and 
spacer slot 


Fig. 20 — Piston ring identification and position 
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(12) Position the piston rings so that the ring gaps 
are as far from each other as possible and that they 
do not align with the piston pin and thrust side of the 
piston, refer Fig. 20. 

(13) Apply a liberal amount of engine oil to the piston 
and rings. 

(14) Compress the rings using a piston ring com- 
pressor. Install the piston and connecting rod assem- 
bly into the cylinder ensuring the piston front mark 
is facing the front of the engine and the assemblies are 
fitted into the correct cylinder. 


NOTE: Ensure that the front marks on the pistons 
are facing towards the front of the engine. 
Also the connecting rods front marks are facing 
towards the front of the engine. 


(15) Install the connecting rod caps in the correct 
order, with the cylinder number marks on the cap, 
aligned with the numbers on the connecting rod. 
Tighten the cap bolts to the specified torque. 

(16) Check the connecting rod big-end side clearance. 

(17) Install the crankshaft rear oil seal case. If the oil 
seal has been removed from the case, install a new oil 
seal to the case, ensuring it is properly seated into the 
case using Special Tool No. MD998718, refer Fig. 21. 


MD998718 


Sealing agent 
coating location 
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Fig. 21 — Rear oil seal 


(18) Apply silastic to area as shown in Fig. 21. Apply 
a small amount of oil around the circumference of the 
oil seal lip and install the oil seal assembly onto the 
cylinder block. 

(19) Install oil screen, and tighten attaching bolts to 
specified torque. 

(20) Install oil pan noting the following; ensure that 
the cylinder block and the oil pan surfaces are clean. 

Apply approved liquid silastic all around oil pan 
flange, refer Fig. 22. 

Install the oil pan within 15 minutes of applying the 
liquid gasket. 

Tighten flange bolts in the sequence shown in Fig. 
22 to the specified torque. 


NOTE: Recommended sealants for oil pan are 
listed below: 
Loctite 857 Superflex Ultra Blue 
Permatex 77BR Ultra Blue 
Three Band 1207D (available through 
Mitsubishi Dealers) 


«бај 


4 тт 
diameter 


Hole of bolt 


Groove 


Fig. 22 — Sealing oil pan 


(21) Install torque converter drive plate or flywheel 
and clutch assembly. 
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SECTION 1 — SERVICE DIAGNOSIS : 


Possible Cause 


OIL PRESSURE DROP 


Low oil level. 


Faulty oil pressure sender unit. 


Thin or diluted oil. 
Oil pump relief valve stuck. 


Oil pump suction tube loose, bent or 
cracked. 


Clogged oil filter. 


Excessive bearing clearance. 


Excessive oil pump gear clearance. 


Corrective Action 


Check the engine oil level. 


Install a new sender unit. 


Change the oil to correct viscosity. 


Remove the valve and inspect. 


Remove the oil pan and install a new 
tube if required. 


Install a new oil filter. 


Check the bearing clearance. 


Remove oil pump and check gears for 
wear and clearance. 
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SECTION 2 — ENGINE LUBRICATION SYSTEM 4G54 ENGINE 
SPECIFICATIONS 
OIL PUMP 
Ршарчуреззеловя ыды E E GRADE Gear 
Drive eres ORUM PEN E Chain drive from crankshaft 
Oil pressure — Idle pressure ...................... 147 kPa (min.) 
— Relief valve ....................... 550 + 50 kPa 
Oil pressure relief valve 
LOCA ON а балын ада SAE Rg th pA Oil pump 
Spring free length ............................. 47.0 mm 
Poad i ie нал талдады Ға НЕ 4.3 kg/40.0 mm 
Low pressure warning switch operating pressure ..... 29 kPa or less 
ӨЛГЕН Әде $3 vu uu see CLE, Ga ue tug Full flow sealed ‘can’ 
Crankcase oil capacity — with filter ............... 4.6 litres 
— without filter ............ 4.1 litres 
Pump body to gear clearance ..................... 0.105 to 0.150 mm 
Gear end play scu ле ee баста a ew OR delat 0.06 to 0.12 mm 
Gear to bearing clearance ........................ 0.020 to 0.046 mm 
Driven gear rear end bearing clearance............. 0.044 to 0.066 mm 
TORQUE SPECIFICATIONS 
Nm 
Counter balance shaft sprocket bolt ................. 59 to 69 
Crankshaft pulley ................................. 108 to 127 
Oil Mitek а а See dig s iu Is ub Nr uei lee oh We ess И to 12 
Oil pany ul н doko des дарадан eae eI eee 6 to 8 
Oil pan drain рир................................. 35 to 45 
Oil pressure switch ................................ 30 to 38 
Oil pump cover to body screw ...................... 5 to 6 
Oil pump to block ................................ 10 to 12 


EMIO били пара Sut tare dr RM EE Holder/tensioner timing chain 


$e 
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GENERAL INFORMATION 


The oil pump is a Gear type and is chain driven by 
the crankshaft via a sprocket on the oil pump drive 
gear. The oil pump driven gear is attached to the right 
hand counterbalance shaft thus rotating it in the 
Opposite direction to the crankshaft. 

Engine oil is picked up from the oil pan through the 
oil screen and fed from the oil pump to the full flow 
oil filter. The filtered oil flows throughout the 
lubrication system of the engine and returns to the oil 
pan. 

If during operation the oil pump delivery pressure 
exceeds the maximum specified, the relief valve will 
open allowing the excess oil to escape out of the pump. 


OIL PUMP 


Removal and Installation 


Refer to Group 11 — Camshaft and Counter Balance 
Shaft Drive Chains and Oil Pump for removal and 
installation procedures of the oil pump. 


Disassembly 


(1) Remove the pump cover plate and remove the 
gears. 

(2) Remove the tensioner from the pump body by 
holding the ratchet lever in the retracted position (i.e. 
hold ratchet lever down). 

(3) Gently rotate the tensioning sleeve to push out 
the locking roll pin and remove the sleeve and spring. 

(4) Remove the relief valve plug and withdraw the 
spring and relief valve from the body. 


Inspection 


Clean all disassembled parts with a suitable cleaning 
solvent and replace any defective parts after performing 
the following checks:- 


Oil Pump Body and Cover 


Check the entire body for cracks and abnormal wear, 
check the gear contacting portions for ridge wear. 

Check the oil holes and orifices in the body for 
clogging, blow out deposits with compressed air. 


. Oil filter 

. Oil pump gasket .— 

. Oil pump cover . Tensioner 

Dowel . Plug 

. Oil pump driven gear . Relief spring 

Oil pump drive gear . Relief valve 

. Oil pump body . Right hand counter- 

. Flange bolt balance shaft 

— . Balance shaft to oil 
pump key 


. Tensioner spring 


1 
2 
3 
4. 
5 
6. 
7 
8 
9. 


Fig. I—Lubrication system components 


| 


LS ane 
HBD 


| 


Fig. 2—Schematic layout of engine lubrication system 
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Driven gear 


Counterbalance 
shaft, right 


Да 
= EREN > 
— 7L 


RKO. 7 
<< 
КЕ | 
КИ А 


= 


Sprocket B 


Bearing 


ЖЖ 
2222 


222 


Relief plunger 


From oil screen 
(intake port) 


Fig. 3—Oil pump 


Check the pump cover gear contacting portions for 
ridge wear. A badly worn cover should be replaced. 


Clearances 


Ensure that all clearances shown in Fig. 4 conform 
to the specified dimensions. Badly worn parts should 
be replaced. If bearing replacement is necessary due 
to wear or damage, the oil pump body assembly must 
be replaced. 


Z 


4 
ят 
Мм 


Z 


A — Pump body to gear clearance 

B — Gear end play 

C — Gear to bearing clearance 

D — Driven gear rear end bearing clearance 


Fig. 4—Oil pump clearances 


Relief valve and spring 


Insert the valve into the pump body and check for 
smooth operation in the bore. Check the valve for 
scoring or wear and the spring for damage. 


Tensioner 


Insert the tensioner into the body and check for smooth 
operation in the bore. Check the tensioner plunger for 
scoring or wear the spring for damage, the rubber 
washer for deterioration and the rubber damper for 
breakage or deterioration. 


Assembly 


(1) Lubricate the relief valve and install the valve 
(with the solid end of the valve towards the pump body) 
and spring into the bore. Install the plug and tighten 
to the specified torque. 

(2) Insert the tensioner spring into oil pump body. 

(3) Insert tensioner sleeve into the oil pump body 
and hold tensioner fully in. 

(4) Tap a new locking roll pin into position, ensuring 
that it is inserted far enough to retain the tensioner 
sleeve, but not too far causing restriction to the 
tensioner sleeve movement. 

(5) Lubricate the gears and bearings and install the 
gears into the pump housing. Ensure that the gear 
mating marks stamped on the gear surfaces are aligned 
(refer Fig. 5) and that the gears rotate smoothly when 
installed. 


NOTE: Failure to align gear mating marks will 
position the counterbalance shafts out of phase 
which will result in engine vibrations. 
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Fig. 5—Gear mating marks 


Apply 10 c.c. of 
engine oil 


Fig. 6—Engine oil application 


(6) Align the pump on the cover dowls and install 
the body to cover retaining screw. Tighten the screw 
to the specified torque. 

(7) Keep the pump in a vertical position and place 
approximately 10cc of clean engine oil in the delivery 
port, refer Fig. 6. 

(8) Install the key in the counter balance shaft and 
rotate the shaft to align the key with the key way in 
the driven gear, install the pump on the shaft. 


NOTE: Ensure the key does not fall out of the key 
way. 


If the pump is difficult to fit to the counterbalance 
shaft, remove the shaft from the cylinder block and 
insert the shaft into the oil pump. Install the counter 
balance shaft and oil pump to the cylinder block as 
an assembly. 


(9) Install the oil pump mounting bolts (refer Fig. 7) 
and tighten to the specified torque. 


(10) Install the counterbalance shaft to driven gear 
retaining bolt and tighten to the specified torque. 


Oil pump. 
to block 


Oil pump 
to block 


Oil pump 


Pump body 


to cover 


40 mm Oil pump 


to block 
38 mm 


Oil pump 
to block 
32 mm 


Fig. 7—Oil pump mounting bolts 


OIL FILTER 


The oil filter is a full flow sealed unit. If the filter 
becomes dirty or clogged and creates a pressure 
difference of 97 kPa between entering and leaving the 
filter a valve will open and bypass the filter completely. 


Replacement 


The oil filter can be removed by hand or if too tight, 
by using a contracting band type oil filter remover. 

Prior to installing the filter, lightly lubricate the “O” 
ring with engine oil and partially fill the filter with oil. 
Tighten the filter securely by hand, to the specifications 
shown on the filter and run the engine to check for 
the presence of oil leakage. 


NOTE: Whenever the oil filter is replaced the 
engine oil should be changed. 


OIL PRESSURE SWITCH 


Warning Lamp Type 


The oil pressure switch is located at the rear of the 
right hand side of the engine. If the oil pressure drops 
below the specified limit the switch will operate and 
light the instrument cluster warning lamp. 


Replacement 


The switch can be removed by using a suitable twelve 
sided deep socket. When installing the switch apply 
sealant to the threaded portion, tighten switch to 
specified torque and ensure that the electrical 
connection is tight and secure. 


NOTE: DO NOT OVERTIGHTEN OIL PRES- 
SURE SWITCH, AS DAMAGE TO 
CYLINDER BLOCK WILL OCCUR. 


Fig. 8— Replacing oil pressure switch 
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SECTION 3 — ENGINE LUBRICATION SYSTEM 6672 ENGINE 


SPECIFICATIONS 
Oil Pump 
Туре idus tete ete hebt pui o pour tree Res Trochoid 
II CE Crankshaft 
Oil pressure — Idle ргеввше.................................. 80 kPa (min.) 
= Relief valven s cose rir eve ete uen 500-600 kPa 
Low pressure warning switch operating pressure ................ 50 kPa 
Oil filter. ына ae Seka OS Ip i қ E Red Full flow sealed "can" 
Body:clearance. смеха kn ee te tod he My e SP 0.10 to 0.18 mm 
Side clearance «o sse ee ен epp eee ead ae 0.040 to 0.095 mm 
Crankcase oil capacity — with filter... 4.3 litres 
— without filter ........................ 4.0 litres 
SPECIAL TOOLS 
МОВ Таса Suus дылы re bbc rede Bae Fue Oil pan remover 
MD998054- шуу oh oie S e Dese c EIS data Oil pressure switch remover/installer 
MD998717 uncis Ro had ete potatoe ease Front oil seal installer 


TORQUE SPECIFICATIONS = 
Мт 
Oil pressure өмйеһ................................... 8-12 
Oil filter bracket bolt .................................. 12-15 
Qi pan drain plüg: Segre каан eR ek SERIES 35-45 
Oilpan Dolt аадар tee Reta ER pe tee и 5-7 
Oil'sereen: Boll: ыу асары Dosen ae tinier deeds VE: 15-22 
Oil relief valve plug .................................. 40-50 
Oil pump cover bolt. .................................. 8-12 
Oil: pump:case:bolts....ss cec Re RR ree ee oe 12-15 
O Mitsubishi Motors Australia Ltd. March 1995 AW342051-B ADDED 
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GENERAL INFORMATION NOTE: Care should be taken not to damage oil 
pressure switch on removal as there is locktite 
on the threads. 


The lubrication system is a forced lubrication type 
with a full flow type filter. The oil stored in the oil pan 
is pumped out by a trochoid oil pump directly driven 
bv the crankshaft and after pressure is regulated by a 
relief valve, it is fed through an oil filter to the main P MD998054 
gallery of the cylinder block, from which it is sent to 
various parts of the engine. 


OIL PUMP and OIL PAN 


Disassembly 


(1) Remove timing belt, refer Group 1. eae 


(2) Remove crankshaft sprocket and front oil seal. 
(3) Remove oil pressure switch terminal and oil 
pressure switch using tool No. MD998054, refer Fig. 2. Fig. 2 — Removing oil pressure switch 


. Crankshaft sprocket . Drain plug “О” ring . Relief valve 
. Oil pressure switch . Oil pan . Crankshaft front oi! seal 
. Oil filter . Oil screen . Oil pump case 
Oil filter bracket . Oil screen gasket . Oil pump gasket 
. Oil filter bracket gasket . Plug . Oil pump cover 
. Drain plug . Relief spring . Oil pump outer rotor 
. Oil pump inner rotor 


Fig. 1 — Lubrication system 


“т 


Он filter 


Relief valve 


Fig. 3 — Schematic layout of engine lubrication system 
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(4) Remove oil filter and oil filter bracket. 

(5) Remove oil pan, using tool No. MD998727, 
knock it deep between the oil pan and cylinder block, 
then hitting side of special tool, work around oil pan, 
refer Fig. 4. 


MD998727 ` 


MD998727 


01L0583 01L0584 


Fig. 4 — Removing oil pan 


(6) Remove oil screen. 
(7) Remove oil pump case assembly. 


NOTE: Oil pump case mounting bolts are of 
different length. 


(8) Remove relief plug and withdraw spring and 
relief valve from case. 

(9) Remove oil pump cover. 

(10) Remove inner and outer rotors. 


Inspection 


Clean all disassembled parts with suitable solvent 
and replace any defective parts after performing the 
following checks. 


Oil Pump Case 


Check the entire case for cracks, damage and 
abnormal wear. 

Check the oil holes and orifices for clogging, blow 
out deposits with compressed air. 

Check the pump cover gear contacting surface for 
ridge wear. A badly worn cover should be replaced. 


Clearances 


Assemble inner and outer rotors in oil pump case. 
Place a straight edge across the case, insert a feeler 
gauge to check clearance, refer Fig. 5. 

Badly worn parts should be replaced. 


Side 
clearance 


Body 
clearance 


720002 


7200003 


Fig. 5 — Oil pump clearances 


Oil Filter Bracket 


Check that there are no cracks on the oil filter 
bracket and that the oil filter installation surface is not 
damaged. 


Relief Valve and Spring 


Insert the valve into the pump case and check for 
smooth operation in the bore. Check the valve for 
scoring and wear. Check the relief valve spring for 
damage. 


Assembly 


(1) Lubricate the inner and outer rotors and install 
them into the pump case, ensure they rotate smoothly, 
install oil pump cover. 

(2) Lubricate relief valve and install the valve (with 
the solid end of the valve towards the pump case) and 
spring into the bore. Install the plug and tighten to 
specified torque. 

(3) Install the oil pump case assembly to the block, 
refer Fig. 6. 


алды 42 алы · 4°. 
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L = Bolt length below head mm 7ЕМ0138 


Fig. 6 — Oil pump case mounting bolts 


(4) Lubricate inner lip of front oil seal and install 
using tool No. MD998717, refer Fig. 7. 


MD998717 
Crankshaft 


Guide 
Oil seal 


7EN276 


Fig. 7 — Installing front oil seal 


(5) Install oil screen. 


(6) Install oil pan noting the following; ensure that 
the cylinder block and the oil pan surfaces are clean. 


Apply approved liquid silastic all around oil pan 
flange, refer Fig. 8. 


Install the oil pan within 15 minutes of applying the 
liquid gasket. 


Tighten flange bolts in the sequence shown in Fig. 8 
and to the specified torque. 


4mm 
diameter 


І 
Groove 


Hole of bolt 


Fig. 8 — Sealant application and tightening sequence 


(7) Install oil filter bracket. 

(8) Apply approved sealant to oil pressure switch 
and using special tool, refer Fig. 2, tighten to specified 
torque. 

(9) Install oil filter. 

(10) Install crankshaft sprocket. 
(11) Install timing belt, refer timing belt installation, 
Section. 


OIL FILTER 


The oil filter is a full flow sealed unit. If the filter 
becomes dirty or clogged and creates a pressure 
difference of 97 kPa between entering and leaving the 
filter a valve will open and bypass the filter completely. 


Replacement 


The oil filter can be removed by hand or if too tight, 
by using a contracting band type oil filter remover. 

Prior to installing the filter, lightly lubricate the “O” 
ring with engine oil and partially fill the filter with oil. 
Tighten the filter securely by hand, to the specifications 
shown on the filter and run the engine to check for 
the presence of oil leakage. 


NOTE: Whenever the oil filter is replaced the 
engine oil should be changed. 
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OIL PRESSURE SWITCH 


(1) Connect an Ohmmeter between the switch 
terminal and the body, refer Fig. 9, for continuity. If 
there is continuity, the switch is satisfactory. If there 
is no continuity, replace switch. 


7LUQ006 


Fig. 9 — Checking switch for continuity 


(2) Insert a wire through the oil hole and to the back 
of the switch with a suitable force, refer Fig. 10, there 
should not be any continuity, if there is continuity, 
replace the switch. 


7100007 


Fig. 10 — Checking for open circuit 


үе 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 


Subject 


13-0-2 


FUEL INJECTION – ECI-MULTI SYSTEMS CONT....... 
Fault Diagnosis Сһап................................... 
Electronic Control Unit (ECU) ........................... 


Component Layout . 
System Removal and 
Service Adjustments 
Component Testing . 


Installation ........................ 


Vacuum Hose Гауош.................................. 


ELECTRICFUEL PUMP ste eripe E Intel tenes 


Specifications ...... 
Service Diagnosis .. 
General Information 

Fuel Pump Testing . 
Fuel Pump Replacem 


Fuel Tank ......... 
Fuel Gauge Sender U 
Electric Fuel Pump. . 


eb Cou esit dd ation a enisi Green ee 


Tt ester ure duse cud E Талай 


CRUISE CONTROL 5Ү5ТЕМ........................... 
Troubleshooting Flow Chart ............................ 


Service Diagnosis .. 
System Components 
System Operation... 


System Operation Check ............................... 


Component Testing . 


Accelerator Cable Adjustment........................... 
Cruise Control Input Signal Сһеск....................... 


Self Diagnosis Check 


Section 
Number 


Page 
Number 


29 
30 
3l 
35 
36 
40 
52 


һо У — — COW WN = 


кс xo оо ~ 


14 


— 


13-1-1 
SECTION 1 — CARBURETTOR FUEL SYSTEM 
SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


HARD COLD STARTING] Engine flooded. Refer to possible causes listed for 
“Carburettor Floods or Leaks”. 


Choke valve not closing correctly. Refer to possible causes listed for 
“Choke Sticking”. 


Choke valve incorrectly indexed. Check choke valve adjustment and 
correct as necessary. 

Choke breaker incorrectly adjusted. Check adjustment and correct as 
necessary. 


Choke breaker delay valve faulty. Check operation, replace as 
necessary. 


POOR DRIVEABILITY/ 
STALLING — ENGINE 
COLD 


Refer to possible causes listed for 
‘Malfunction in Secondary Throttle 
Valve System”. 


Choke valve incorrectly indexed. Check adjustment and correct as 
necessary. 


Secondary throttle valve opening. 


Fast idle speed incorrect. Remove carburettor and set throttle 
valve to bore gap. 

Choke valve sticking. Refer to possible causes listed for 
“Choke Valve Sticking”. 

Carburettor flooding. Refer to possible causes listed for 
“Carburettor Floods or Leaks”. 

Float level low. Remove carburettor and set float 
level to specifications. 


Idle speed incorrect. Adjust to specifications. 


POOR IDLE QUALITY 


Idle CO concentration incorrect Refer to diagnosis procedure, page 
13-1A-4. 

Fuel cut off solenoid faulty. Check solenoid operation and, if 
necessary, electrical circuit. 

Idle discharge ports or idle air Remove disassemble and clean 

bleeds clogged or restricted. carburettor. 


Carburettor flooding Refer to possible causes listed for 
“Carburettor Floods or Leaks”. 


Hot idle compensator inoperative. Check system, replace as necessary. 


POOR PERFORMANCE/ 
DRIVEABILITY — 
ENGINE HOT 


(a) Poor acceleration 


Throttle shaft worn. Remove carburettor, check and 
replace components as necessary. 


Accelerator pump linkage worn Replace linkage. 

Accelerator pump diaphragm Replace diaphragm. 

hardened or deteriorated. 

Accelerator pump follow-up spring Replace spring. 

weak. 

Float level low. Remove carburettor and set float 
level to specifications. 


по Jem. HAAREN Ade acne er s IA Mul sal c] Te а с т 
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Possible Cause Corrective Action 


POOR PERFORMANCE/ 
DRIVEABILITY — 
ENGINE HOT (CONT) 


(b) Engine running rich* 


Clogged air cleaner. Clean or replace as necessary. 


Choke valve not opening fully. Refer to possible causes listed for 
“Choke Sticking”. 


Refer to possible causes listed for 
“Carburettor Floods or Leaks”. 
Check jet size is as specified. 
Main air jet(s) loose. 


Secondary throttle valve not Refer to possible causes listed for 
opening. “Malfunction in Secondary Throttle 
Valve System”. 


Bowl vent valve faulty. Check operation of bowl vent ENS 
system. КЕ 

Fault in enrichment system. Check system components for wear, 
damage or restrictions. 

Main jet clogged. Remove, disassemble and clean 
carburettor. 

Float level low. Remove carburettor and set float 
level to specifications. 


*NOTE: A blackened exhaust pipe does not necessarily indicate an over rich mixture. To ascertain if vehicle 
is running rich or lean check idle CO concentration. 


POOR FUEL ECONOMY, Idle CO concentration incorrect. Refer to diagnosis procedure, page 
13-1A-4. 
Carburettor flooding or leaking. Refer to possible causes listed for 
“Carburettor Floods or Leaks”. 
Fault in enrichment system. Check system components for wear, É Е s 
damage or restrictions. Wu а 


(c) Engine running lean* 


Air bleeds/jets restricted or loose Remove carburettor, disassemble 
and clean as necessary. 
CHOKE VALVE Choke valve or linkages gummed or| Check and free up linkages as 
STICKING fouling. necessary. 
Poor coolant circulation around Check coolant level and hoses for 
wax element. restrictions. 


Choke wax element faulty. Replace wax element. 
Vacuum hose disconnected Check hose connection. 
Thermo valve faulty. Check and replace if necessary. 


Depression chamber diaphragm Replace as necessary. 


faulty. 
Remove disassemble and clean 
carburettor. 


MALFUNCTION IN 
SECONDARY 
THROTTLE VALVE 
SYSTEM 


Carburettor vacuum passage 
restricted or blocked. 


PT 


M 
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Possible Cause Corrective Action ` 


CARBURETTOR Float level high. Remove carburettor and set float 
FLOODS OR LEAKS level to specifications. 
Needle and seat worn. Replace needle and seat. 


Bowl vent system faulty. Check operation of bowl vent 
system. 

Gasket, O-ring or diaphragm faulty. | Replace faulty components as 
necessary. 


Carburettor body cracked. Replace carburettor body. 
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SECTION 1A — CARBURETTOR FUEL SYSTEM 


SERVICE ADJUSTMENTS 


Idle Speed and CO Concentration 


To ensure continued compliance with regulations 
applying to vehicle exhaust emission levels, it is essential 
that idle CO concentration is maintained below 
specified limits. 

Although the CO adjustment screw is set and sealed 
at manufacture and under normal circumstances does 
not required adjustment, checking CO concentration 
at the specified intervals provides a check of exhaust 
emission control systems, including the catalytic 
converter. 


Check Procedure 


Accurate checks can only be performed by following 
the procedures outlined below, using a reliable exhaust 
gas analyzer and an accurate engine tachometer noting 
the following. 

* The analyzer probe and tubing must be in good 
condition, since any leaks would result in an 
erroneous reading. 

• [fagarage exhaust system is used to conduct exhaust 
gases away during chécks, it will be necessary to use 
a plenum chamber (or other means) to reduce the 
vacuum in the system to 12 mm or less on a vacuum 
gauge. 

* Ifthe temperature inside the air cleaner reaches 60°C 
during checks, the hot idle compensator will be 
activated resulting in a false reading. To overcome 
this a suitable fan may be placed adjacent to the air 
cleaner intake to reduce temperatures in the air 
cleaner, or the vacuum hose may be disconnected 
at the manifold and the manifold outlet plugged. 


(1) Switch on exhaust gas analyzer and allow it to 
warm up, then calibrate according to manufacturers 
instructions. 

(2) Connect a tachometer and timing light and start 
the engine. ; 

(3) Ensure that the engine is at normal operating 
temperature with the choke valve and HIA snorkel flap 
valve fully open. 

(4) Check that the air cleaner is correctly installed. 

(5) Place the transaxle in neutral and switch off all 
lights, accessories and the air conditioner (where fitted). 

(6) Set idle speed to specifications and check 
ignition timing. 

(7) Disconnect and plug secondary air supply hose 
at the air cleaner. 

(8) Insert the exhaust gas analyzer probe into the 
tailpipe as far as possible. 

(9) Check that CO concentration is 0.3 to 4.5%. 

(10) Unplug and re-connect secondary air supply 
hose and check that CO concentration drops below 
0.05% within a reasonable time. 


Diagnosis and Adjustment Procedure 

If CO concentration is not as specified during step 
9, proceed as follows: 

(1) Ensure that ignition timing is correctly set. 


(2) Clean and test spark plugs, replace as necessary. 

(3) Check air cleaner element condition and air 
cleaner intake system for obstructions. 

(4) Ensure that the EGR valve is closing fully. 

(5) Check that there are no leaks in the intake 
system. 

(6) If the above checks do not indicate a fault, CO 
concentration may be adjusted as follows. 

(a) Remove the carburettor from the vehicle. 

(b) Position the throttle body in a vice equipped 
with soft jaws, with the idle mixture concealment plug 
facing upwards. 

(c) Drill a2 mm hole in the casting, as shown in Fig. 
1, at a 45° angle towards the plug. 

(d) Drill the hole out to 3 mm. 


Drill hole here at a 45° angle 
towards concealment plug 


Concealment 


Fig. 1—Removing concealment plug 


(e) Insert a blunt punch through the hole and drive 
out the plug. DO NOT discard plug. 

(f) Using a new gasket, install the carburettor and 
fit the air cleaner assembly. 

(g) Perform steps 1 to 3 as detailed in “Check 
Procedure”. 

(h) Adjust the mixture screw 1/16th turn richer (anti- 
clockwise), wait 30 seconds-then take meter reading. 

Repeat this step until meter indicates a definite 
increase in richness. This procedure is important since 
some meters (thermal conductivity type) reverse 
readings and indicate a richer mixture as the 
carburettor is set lean. 

(i) When it has been established that the meter is 
indicating a rich reading as the mixture screw is turned 
anti-clockwise, run the engine at 2000 to 3000 rpm for 
5 seconds or more then allow engine to idle for 2 
minutes. 

(j) Adjust mixture screw to give a CO concentration 
of 2.0 + 0.5%. 

(k) Run engine at 2000 rpm for 5 seconds and check 
reading, re-adjust CO concentration or idle speed as 
required. 

(1) Install idle mixture screw concealment plug. 

(m) Unplug and re-connect secondary air supply 
hose and check that CO concentration drops to 0.05% 
or less within a reasonable time. 
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If CO concentration is not as specified at step 10 
of the "Check Procedure" or step (m) of *Adjustment 
Procedure", proceed as follows: 

(1) Check vacuum hose from intake manifold to the 
secondary air supply reed valve, for leaks or crimping 
and that manifold vacuum is normal. 

(2) Check delay valve, reed valve and thermo valve 
operation, refer Group 17— Emissions Control. 

(3) Check secondary air supply filter for blockage 
and hose from air cleaner to reed valve for leaks. 

(4) If a fault is not evident during steps | to 3, a 
damaged or poisoned catalytic converter is indicated, 
replace as necessary, refer Group 15. 


Accelerator Cable Adjustment 


(1) Run the engine until it reaches the specified idle 
speed (choke fast idle not in operation). 

(2) Ensure the accelerator cable and pedal are not 
binding. 

(3) Remove the air cleaner. 

(4) Check that the inner cable to the carburettor is 
not loose and sagging. 


Fig. 2—Accelerator cable mounting 


If adjustment is required:- 


(5) Loosen the locknut and turn the adjusting nut 
so that the inner cable is just about to lift the throttle 
lever. 


Adjusting nut 


Fig. 3—Cable adjusting nuts 


(6) Tighten the locknut after loosening the adjusting 
nut one turn (manual models) and three turns (auto 
models). 


Accelerator Pedal Switch Adjustment 


(1) Run the engine until it reaches its normal 
operating temperature. 

(2) With the pedal fully released, the switch should 
be in the ON position — check the resistance of the 
switch. Resistance should read 0 Ohms, set the switch 
using the adjusting bolt if resistance reads oo (infinity). 

(3) Press the accelerator by hand and note when the 
switch changes from ON to OFF (0 Ohms to infinity)— 
pedal movement should be 4 to 8 mm. Set, using the 
adjusting bolt, if required. 


Accelerator 
pedal switch 


Fig. 4—Accelerator pedal switch adjustment 


Accelerator Cable and Pedal 


= 


. Accelerator 
cable 

. Adjusting nut 

. Accelerator 

pedal switch 
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. Return spring 
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arm bracket 
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Pedal 

. Adjusting bolt 
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Fig. 5—Accelerator cable and pedal assembly 


Removal 


(1) Loosen the adjusting nut, remove the cable from 
the support and disconnect the cable at the throttle 
lever. 

(2) Disconnect the cable from the accelerator arm, 
refer Fig. 6. 


ст 
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Fig. 6—Cable to pedal arm attachment 


(3) Detach the end of the cable casing from the dash 
panel and remove the cable, refer Fig. 7. 


Fig. 7—Removing accelerator cable 


(4) Remove the mounting bolts and withdraw the 
pedal, refer Fig. 8. 


Fig. 8—Accelerator pedal mounting bolts 


(5) Remove the return spring from the accelerator 
arm, the split pin from the pedal shaft and remove the 
pedal from the bracket. 


--holes; install the bracket and-tighten t! 


Fig. 9— Pedal return spring 


Inspection 


(1) Check the cable and outer casing for damage and 
smooth operation. 

(2) Check the accelerator arm for bending. 

(3) Check the return spring for deterioration. 

(4) Check the cable end fitting. 


Installation 


Install by reversing removal procedure noting the 
following:- 
(1) Apply multipurpose grease (NLGI No. 3) to all 
moving parts of the pedal. 
(2) Apply dry sealant to the bracket mounting screw 
a сстолус ta Q 12 


оха уто LU 


Мт. 


Apply sealant 


Fig. 10—Installing accelerator arm bracket 


(3) Ensure the cable is installed without kinks or 
sharp bends. 

(4) Adjust the cable as previously described. 

(5) On automatic models, adjust the pedal switch 
as previously described. 
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CARBURETTOR OPERATION 


GENERAL INFORMATION 


The dual-throat down-draft type carburettor utilizes 
four basic fuel metering systems. The Idling System 
provides a mixture for idle and low speed performance; 
the Main System provides an economical mixture for 
normal cruising conditions; the Accelerator Pump 
System provides additional fuel during acceleration; 
and Enrichment System provides a richer mixture when 
high power output is desired. 

In addition to the four basic systems, there is a fuel 
inlet system that constantly supplies fuel to the basic 
metering systems, an automatic choke system which 
enriches the mixture to aid starting and cold running, 
a bowl vent system which allows the carburettor float 
bowl to vent to the canister with the engine off, and 
a mixture control system which supplies air to below 
the throttle butterfly during closed throttle deceleration. 

Manual transaxle models are fitted with a dashpot 
to slow down throttle return to idle, and both manual 
and automatic models are fitted with an auxiliary 
accelerator pump (AAP) to improve drive ability during 
warm up. 

A fuel cut solenoid shuts off the fuel supply through 
the idling system when the ignition is switched OFF, 
reducing the possibility of engine run on. 


Idle System (Fig. 11) 


This system controls the mixture during idle, off idle 
and part load operation, ensuring smooth operation 
from idling to part load. 

Fuel passes through the main jet (1) from the float 
chamber to passage (2) and is metered by the pilot 
jet (3). 


Air drawn through the venturi air passage (4) and 
pilot air No. 2 jet (5), is metered by the pilot air No. 
1 jet (6) and mixed with fuel in the well to produce an 
air-fuel mixture. The air-fuel mixture is then sprayed 
from the bypass (7) and pilot outlet (8) to mix with 
air passing through the throttle valve gap prior to being 
drawn into the engine. 

The mixture screw (9), is used to adjust the air fuel 
ratio mixture at idle. 

The fuel cut solenoid cuts off the air/fuel mixture 
supplied through the pilot passage, to reduce the 
possibility of engine run on when the ignition is 
switched OFF and during closed throttle coasting or 
deceleration to prevent the induction of excessive 
quantities of raw fuel. 


Main Metering System (Fig. 11) 

As the throttle valve is opened, air velocity inside 
the venturi increases, forming a vacuum in the inner 
venturi (10). Utilizing this vacuum, the fuel is jetted 
from the main nozzle (11) into the bore. 

The carburettor primary main circuit is used for 
medium-load operation. When the driver demands 
more power, the secondary main circuit is brought into 
operation. 


Air Flow System (Fig. 12) 

Air drawn through the air cleaner flows from the 
choke bore (1) into the venturi (2). The amount of air 
is controlled by the primary throttle valve (3) and 
secondary throttle valve (7). When the engine is idling, 
air is drawn through the slight clearance between the 
primary throttle valve (3) and throttle bore. 


Engine 
ground 
T Ignition 
Battery Switch 


Solenoid 


© 881416 


Fig. 11—Idling system and main metering system 
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During off-idle to intermediate load operation, the 
air is metered by the primary venturi (2) and controlled 
by the primary throttle valve (3) before being drawn 
into the engine. 

As the load increases, vacuum produced by air flow 
past the primary and secondary negative pressure 
extraction orifices (4), is routed into the depression 
chamber (5) to operate the diaphragm (6) and open the 
secondary throttle valve (7). 

Vacuum to the depression chamber is connected to 
a thermo valve, which prevents the secondary throttle 
valve opening when coolant temperature is below 65°C, 
by opening the chamber to atmosphere. 


Fig. 12—Air flow system 


Enrichment System (Fig. 13) 


The carburettor embodies the diaphragm enrichment 
system. Manifold vacuum is transmitted to the 
diaphragm chamber through the channel illustrated in 
the figure. When running at part throttle, the 
diaphragm is drawn left, closing the enrichment valve. 
As the throttle is opened widely, the drop in manifold 
vacuum permits the diaphragm spring to force the 
diaphragm right, opening the enrichment valve. This 
allows extra fuel to pass through the enrichment jet into 
the emulsion well, supplying the fuel required for high 
load vehicle operation. 


Emulsion 


Spring 


Enrichment 
jet 


Air bleed pipe 


Manifold vacuum 


Fig. 13—Enrichment system 


Mixture Control System (Fig. 14) 


The mixture control valve, mounted on the 
secondary bore side of the carburettor, responds to 
intake manifold vacuum generated below the primary 
throttle valve, to supply additional air to the intake 
manifold immediately after closed throttle coasting or 
deceleration. This ensures effective combustion of fuel 
drawn into the manifold. 

Under normal driving conditions, the valve is kept 
closed by spring (8) force. When the throttle is closed 
during deceleration or when coasting, vacuum is 
applied to chamber (1) through orifice (2) and acts on 
the diaphragm (3) to open the valve (4). At the same 
time, vacuum is applied to chamber (5) through the 
orifice (6). When the difference between the vacuum 
in chamber (5) and vacuum in chamber (1) falls below - 
the pre-set value, spring (8) force overcomes the vacuum 
in chamber (1) and the valve closes. Atmospheric pres- 
sure is applied through orifice (7) to clean orifice (6) 
and the orifice (6) controls the speed of valve closure. 


Fig. 14—Mixture control valve 


Accelerator Pump System (Fig. 15) 


When the engine speed is increased suddenly, the air 
fuel mixture becomes excessively lean. To overcome this 
condition, the carburettor is provided with an 
accelerator pump circuit to provide an additional 
quantity of fuel to the pump jet. 

As the throttle is opened rapidly, the diaphragm (1) 
is pushed by the pump lever (3), which is linked to the 
throttle valve (2), to force the fuel through the outlet 
check valve (4) and spray it toward the top of the 
primary venturi. When the throttle is closed, the 
diaphragm (1) is pushed back by the spring (5) to allow 
fuel flow through the inlet check valve (6) into the 
pump chamber. Fuel delivery decreases as the engine 
speed increases. 

Lock nut (7) is provided for adjusting the amount 
of fuel to be injected. This quantity is set at the factory 
and an adhesive applied to the lock nut. 


NOTE: Do not tamper with this adjustment. 


Spring (9) is provided to maintain fuel injection for 
a period after the throttle valve has been opened. 
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Excess fuel from the vapour separator tank is 
circulated through the accelerator pump body and back 
to the fuel tank. The circulation reduces fuel 
temperature rise in the pump chamber, so that stable 
pump delivery characteristics can be obtained without 
the generation of vapour. 


Fig. 1S—Accelerator pump system 


Fuel Inlet System 


The fuel inlet system maintains a constant level of 
fuel during engine operation. The fuel is drawn from 
the tank by the fuel pump and flows through the filter 
and vapour separator tank to the float chamber, via 
the needle valve. 

As fuel enters the float chamber, the float moves 
upward to the prescribed level, where the needle valve 
is closed. With the consumption of fuel, the float 
moves down to open the needle valve to permit fuel 
to flow into the float chamber, raising the float to the 
prescribed level. This operation is repeated to maintain 
a suitable level of fuel within the carburettor during 
operation. 


Automatic Choke System (Fig. 16) 


The choke valve is automatically operated by a 
thermo-wax element which senses the coolant temper- 
ature. The sensing element closes the choke valve at 
low coolant temperature and opens it as «he coolant 
temperature increases. 

To prevent an over-rich mixture during cold starts, 
the choke valve is set initially to the partially open 
position by the choke breaker, which is actuated by 
intake manifold vacuum. 

A fast idle cam is provided on the choke set lever, 
and the cam controls the throttle valve opening. 

When the vehicle is operated (the throttle valve 
opened) immediately after cold starting (the choke 
closed), the choke valve is forced to open by the choke 
unloader, to allow more air to enter and maintain a 
suitable air fuel mixture, refer Fig. 17. 


jq 
5; АУ To intake 


Coolant intet ` Manifold 


` Strangler 
spring 


Cam 
follower 


Throttle 
valve 


Fig. 16—Automatic choke system 


Unloader 
lever 


Choke shaft 
lever 


Rod 


Throttle 
valve 


Fig. 17—Choke unloader 


Fast Idle Cam 


The fast idle cam is integral with the choke lever and 
has a profile set to provide an optimum fast idle 
opening through the cam follower, depending on the 
varying coolant temperature. 


Return Spring 


The return spring assists the thermo wax element rod 
to retract as the engine coolant temperature falls and 
also, ensures that a throttle opening necessary for 
starting can be automatically obtained against the 
friction of the throttle return spring and the throttle 
link system. 


Strangler Mechanism (Fig. 18) 


The choke valve (1) is mounted on the choke shaft 
and is held shut by the strangler spring (2). One end 
of the strangler spring (2) is secured to the choke shaft 
lever (3), and the other end is secured to the pinion (4). 
The pinion is in mesh with the rack. 
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The choke set lever (5) 15 held in contact with the 
thermo wax element rod (7) by the return spring (6). 
When the engine coolant temperature falls, the thermo 
wax element rod (7) retracts. As the temperature rises, 
the rod extends. Extension or retraction of the rod 
rotates the choke set lever (5) which rotates the pinion 
(4). Rotation of the pinion twists the strangler spring 
(2), which provides the strongest choke valve closing 
pressure at the lowest coolant temperature and the 
weakest pressure at the highest coolant temperature. 


Fig. 18—Strangler mechanism 


Choke Breaker Mechanism (Fig. 19) 


The choke breaker mechanism prevents an 
excessively rich mixture after cold starting. When the 
engine starts, manifold vacuum is applied to the choke 
breaker diaphragm (3), through an internal passage on 
manual models or an external passage on automatic 
models, overcoming spring force to pull the shaft (2) 
in the direction of the arrow, opening the choke a 
specified amount. 

On automatic models, a valve fitted in the vacuum 
hose, delays the operation of the chc:> breaker 
mechanism by approximately six seconds. 


Fig. 19—Choke breaker 
, 


Carburettor Dashpot (Manual Models) 


The conventional type dashpot is fitted to delay 
throttle valve closure to the normal idling position, thus 
reducing the amount of Hydro Carbon emissions. 

When the throttle is opened the dashpot rod moves 
up, moving the diaphragm upward. This action forces 
the air on the topside of the diaphragm out of the 
chamber through a one way valve. When the accelerator 
is released, air is drawn into the top chamber through 
an orifice slowing the return of the throttle to idle. 


Auxiliary Accelerator Pump (AAP) 


The Auxiliary Accelerator Pump is provided to 
improve driveability while the engine is still cold. AAP 
is controlled by a thermo-valve and intake manifold 
vacuum and operates in the high load range while the 
coolant temperature is low (below 65°C). 

The thermo-valve is of the bi-metal type and is 
mounted on the intake manifold. The valve opens when 
the engine coolant temperature is below 65?C and 
allows the manifold vacuum to affect AAP chamber 
(A). The valve closes when the coolant temperature 
exceeds 65°C to shut off the manifold vacuum and stop 
the operation of the AAP. 

The manifold vacuum operates on AAP chamber 
(A). When the diaphragm moves to the right, the fuel 
pushes check valve 1 open, and flows into and fills 
chamber (B). When the throttle valve opens quickly 
and the vacuum in chamber (A) lowers, the diaphragm 
is pushed to the left by spring force. As a result the 
fuel in chamber (B) pushes open check valve 2 and 
squirts into the carburettor, enriching the fuel mixture, 
refer Fig. 20. 


Manifold 
vacuum 


© 881414 
Fig. 20—Auxiliary Accelerator Pump (AAP) 
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CARBURETTOR OVERHAUL 


SPECIFICATIONS 
Manual Automatic 
Model number. 42 n hx beer ER Rh Рама REA 32 - 35 32-35 
Throttle bore — ргітагу.................................. 32mm 4 
— secondary ................................ 35 mm 4 
Venturi bore — ргітагу.................................. 24 mm 4 
-——Sécondaty-.; d oec ERR ER C E RUM 30 mm 4 
Main jet — primary ................................... # 113.8 4 
—SéCORdáry «ai bed faa ceeded Nad aus dr # 230 4 
Main air jet — primary .................................. # 75 # 85 
— secondary ................................ @ 0.75 mm 4 
Pilot jet == ртипагуј окуу а БРИ RE # 50 4 
— бесопдагу........................ Lors # 67.5 4 
Ennchmentjet сыйы даа ытта vtero ЕН: # 70 4 
Dashpot: зшде аЛ e et edens FREE IRE КЕТТЕР Conventional — 
Primary throttle valve angle when secondary 
begins-tó: Open. узак Saat aa pea eh dee ae ede aie тен 45° + 2? 4 
Adjustments 
Float level — non adjustable ............................ 4 4 
Idle.speed (рат) ла алинеји. RI жатта 750 x 50 800 + 50 
Idle CO% (@ idle speed with secondary air cut) .......... 2% + 0.5% 4 
Air conditioner idle up speed (rp.m.) .................... 850 900 
Nominal setting of choke valve pinion plate .............. Centre scribe mark on pinion plate at 23°C 
Choke valve to bore gap ................................ 1.9mm @ 23°C 4 
Choke breaker — valve to bore gap ...................... 2.0+0.1 mm 4 
Fast idle throttle valve to bore gap (primary bore).......... 0.71 + 0.04 mm 0.80 + 0.04 mm 


NOTE: Specifications printed are correct at the time of publication. If these specifications 
differ from those on the Vehicle Emission Control Information Label, use the 


specifications on the label. 


© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B 


REVISED 
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Water hose 

. Dash pot 

. Bracket 

O-ring 

Fuel cut solenoid valve 

. Retainer 

O-ring 

. Arm and pinion 

. Gasket 

. Servo valve 

. Needle valve seat 

. Needle valve 

. Float 

. Pin 

. Plug 

. O-ring 

. Ball 

. Weight 

. Ball 

. Main jet (primary) 

. Enrichment jet valve assy. 
(non removable) 

. Vacuum hose 

. Depression chamber 

. Throttle lever 

. Fast idle adjusting screw 

. Idle speed adjusting screw (SAS-2) 

. Idle speed adjusting screw (SAS-1) 

. Mixture adjusting screw 

. Screw 

. Throttle position sensor (TPS) 

. Throttle body 

. Spring 

. Abutment plate 

. Free lever 

. Cam follower 

. Pump cover 

. Diaphragm 

. Spring 

. Pump body 

. Gasket (non 

. Check valve removable) 

. Diaphragm 

. Spring 

. Auxiliary accelerator 
pump cover (AAP) 

. Main jet (secondary) 

. Steel ball 

. Pilot jet (primary) 

. Pilot jet (secondary) 

. Float chamber cover 

. Cover 

. Diaphragm 

. Spring seat 

. Body 

. Diaphragm 

. Valve 

. Diaphragm 

. Cover 

. Main air jet 

. Mixture control valve 


Fig. 21— Carburettor exploded view 
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Prior to overhauling the carburettor for economy, 
performance or similar problems, ensure that the fault 
is not in some other component. 


Service Precautions 


When overhauling a carburettor, several items of 
importance should be observed. 


(1) The carburettor should be completely disas- 
sembled for cleaning. 


(2) All parts (except for diaphragms) should be 
cleaned in a suitable solvent and inspected for wear or 
damage. Since it can be difficult to ascertain whether 
parts are still serviceable, any questionable parts should 
be replaced. 


(3) Only use air pressure to clean orifices, channels 
and jets. NEVER clean jets etc. with wire, drills or 
other mechanical means, as orifices may be enlarged. 


Cleaning Carburettor Parts 


The recommended solvent for gum deposits is 
methylated spirits. However, there are other commercial 
solvents which may be used with satisfactory results. 


Diaphragms can be damaged by solvents. Avoid 
placing any diaphragm assembly in ANY liquid. Clean 
the external surfaces with a clean cloth or a soft wire 
brush. Shake dirt or other foreign material from the 
stem (plunger) side of the diaphragm. Depressing the 
stem to the retracted position, will provide an 
additional hole for the removal of dirt. Compressed 
air can be used to remove loose dirt but should not 
be connected to the vacuum diaphragm fitting. 


IMPORTANT: If the commercial solvent or 
cleaner recommends the use of water as a rinse, 
it should be “HOT”. After rinsing, all trace of 
water must be blown from the passages with air 
pressure. It is further advisable to rinse all parts 
in clean kerosene or petrol to be certain no trace 
of moisture remains. 


CARBURETTOR REMOVAL 


(1) Drain the engine coolant to a level below the 
thermostat housing. 


(2) Remove the air cleaner. 
(3) Disconnect the accelerator cable. 


(4) Disconnect the vacuum and fuel hoses and all 
electrical connectors. 


(5) Disconnect the coolant hoses. 

(6) Remove the carburettor mounting bolts. 
(7) Remove the carburettor assembly. 

(8) Remove the carburettor gasket. 


NOTE: Using suitable material, blank off the 
carburettor mounting hole to prevent entry of 
foreign material into the inlet manifold. 


CARBURETTOR DISASSEMBLY - 


Disassemble the carburettor in a systematic order, 
paying attention to the following: 

e Use spanners and screwdrivers that fit the nuts, 
screws and jets securely, otherwise the components 
may be burred or damaged. 

• Where parts are disassembled, place them on a clean 
bench in the order of removal to aid in reassembly. 
Do not remove the inner venturi assemblies. 

e Do not disassemble the throttle shaft and throttle 
valve. 

e Do not remove or dismantle the mixture control or 
bowl vent valves, unless replacement is necessary or 
the float chamber cover is to be cleaned in solvent. 


(1) Disconnect the throttle dashpot lower link from 
the throttle linkage, remove two dashpot to float 
chamber attaching screws and remove the dashpot 
complete (Manual Models). 

(2) Remove the fuel cut solenoid. 

(3) Remove the choke unloader link retaining clip 
and disconnect the choke unloader link, refer Fig. 22.. 

(4) Disconnect the depression chamber to throttle 
body vacuum hose. 

(5) Disconnect the lower end of the depression 
chamber link and remove the depression chamber, refer 
Fig. 23. Do not immerse the depression chamber in 
solvent. 


Choke 
unloader 
lever 


Retaining 


Secondary throttle lever 
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Fig. 23—Removing depression chamber 
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(6) Disconnect the accelerator lever from the throttle 
shaft. 

(7) Remove the throttle position mounting screws 
(automatic models) and remove the throttle position 
sensor. 

(8) Remove the five float chamber attaching screws, 
refer Fig. 24, and the throttle body screw. 


CAUTION: The float chamber attaching screws 
have the threads cut directly into the resin body. 
Take care when removing screws or damage to 
the resin body may result. 


; Сс 
// ( wy 
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Throttle 
body screw 
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Fig. 24—Float chamber cover removal 


(9) Separate the float chamber cover from the main 
body by lightly prying the float chamber with a screw- 
driver between the enrichment cover and the float 
chamber cover, refer Fig. 24. 


NOTE: Do not apply excessive force. 


Do not turn the carburettor upside down to remove 
the float chamber cover—the discharge check ball and 
accelerator pump weight housed in the main body may 
fall out and become lost. 

Remove the float chamber cover gasket. 


(10) Remove the float lever pin and the float. 

(11) Remove the needle valve assembly, gasket and 
filter. 

(12) Do not remove the automatic choke system 
because the factory setting will be affected. 

(13) Turn the main body upside down and remove the 
pump discharge check ball and weight. 

(14) Remove the main jet baffler, refer Fig. 25. 


Retainer 
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Fig. 25—Primary and secondary main jets 


(15) Remove the main jets using a screwdriver with 
a blade suitable for the jet groove, refer Fig. 25. 


Secondary 


О) 
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Fig. 26— Primary and secondary pilot jets 


(16) Remove the primary and secondary pilot jets, 
refer Fig. 26. 
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(17) Remove the primary main air jet, refer Fig. 27. 


NOTE: Secondary air jets are not removable. 


Primary 
air jet C 
| [Secondary jet 


on 
m 
e removable) 


Drill hole here at a 45? angle 
towards concealment plug 


Concealment 


Fig. 28—Removing concealment plug 


(18) Remove the idle mixture adjusting screw as 
follows: 

(a) Position the throttle body in a vice equipped 
with soft jaws, with the idle mixture screw conceal- 
ment plug facing up. 

(b) Drill a 2 mm pilot hole in the casting, as 
shown in Fig. 29, at a 45? angle towards the plug. 

(c) Drill the hole out to 3 mm. 

(d) Insert a blunt punch through the hole and 
drive out the plug. DO NOT discard plug. 

(e) Remove the idle mixture adjusting screw. 


Cleaning and Inspection 


(1) Clean the disassembled parts with clean 
methylated spirits or a suitable solvent. 


NOTE: Do not clean O-rings, diaphragms or 
plastic parts with any cleaning solvent as 
damage may result. 


(2) Clean out fuel passages and jets with compressed 
air, DO NOT use wire or drills to clean jets as the 
orifices may be enlarged and thus affect the 
performance of the carburettor. 


(3) If O-rings, gaskets and diaphragms are to be 
reused, they should be cleaned with a clean cloth or 
soft brush. 

(4) Check the carburettor body and water passages 
for cracks, scale and clogging. 

(5) Check the needle valve and seat contact for 
damage or wear, replace if defective. 

(6) Check the filter for damage and clogging. 

(7) Check the jets and air bleeds for damage and 
clogging. 

(8) Check each diaphragm for damage. 

(9) Check the mixture screw contact surface for 
damage. 

(10) Check the throttle valve shaft and choke shaft 
operation, if unsatisfactory clean the shaft and linkage 
with solvent and lubricate with engine oil. 

(11) Check the depression chamber diaphragm by 
pushing the rod in, sealing off the nipple and releasing 
the rod. If the rod does not return, the chamber is 
good. If the rod returns when released, the diaphragm 
is defective and the assembly must be replaced. 

(12) Check the fuel cut solenoid by connecting the 
black/white wire to the positive (+) terminal of a 12V 
battery and the other wire to the negative (—) side of 
the battery. The plunger should move in towards the 
solenoid when the battery is connected and it should 
move out as soon as the battery is disconnected. If the 
solenoid is not satisfactory it must be replaced. 


CARBURETTOR ASSEMBLY 


Assembly is a reversal of the disassembly procedure 
noting the following:- 

(1) Clean all parts prior to installation. Check to 
ensure there is no clogging in the air and fuel passages. 

(2) Check for smooth operation of the throttle and 
choke linkage. ñ 

(3) Use new O-rings and gaskets. If diaphragms are 
damaged in any way, replace with a new diaphragm. 

(4) When replacing a jet, ensure the new jet is the 
correct size (a number is stamped on each jet). 


CARBURETTOR INSTALLATION 


(1) Inspect the mating surfaces of the carburettor 
and intake manifold. Ensure both surfaces are clean 
and free of nicks, burrs and other damage. 

(2) The carburettor gasket can be installed upside 
down or backwards. Ensure the holes in the gasket 
match the holes in the bottom of the carburettor. 

(3) Ensure the carburettor attaching bolt holes in the 
intake manifold are free of water and apply a thin 
smear of grease to the bolt threads. 

(4) Place the carburettor on the intake manifold and 
install the mounting bolts. Tighten the bolts alternately 
and in stages to 15-22 Nm. 

(5) Connect all fuel and vacuum hoses and electrical 
connectors. 


NOTE: To provide catalyst protection and ensure 
correct emissions levels, it is essential that 
vacuum hose connections are correct, refer 
Fig. 29. 


—— 
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AAP thermo valve 


Delay valve 


Purge 
a u control 
i., T Idie/Up “ХЭ 7 <— valve 
Са V A7chamber 22.2 Н 
o n a ` 
4 д 


Delay valve (MAN) 


Vacuum 
Green switch 


Delay valve 
(MAN) 


Fig. 29—Vacuum hose connections 


(6) Reconnect coolant hoses. 

(7) Reconnect the accelerator cable. 

(8) Fit the air cleaner. 

(9) Top up the cooling system with rain or “deminer- 
alized” water and the recommended concentration of 
Mitsubishi Long Life Coolant, refer Group 14. 

(10) Start the engine and run until normal operating 
temperature is reached. 


NOTE: Do not “prime” the engine by pouring 
fuel down the throttle bore. This practice may 
result in catalyst damage. 


(11) Adjust the throttle position sensor (automatic 
models), accelerator cable, idle CO concentration, idle 
speed and dashpot (manual models). 

(12) Install the idle mixture screw concealment plug 
after adjustments have been completed. 
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CARBURETTOR ADJUSTMENTS 
Choke Valve and Fast Idle Adjustment 


NOTE: The following method of choke valve 
adjustment will only be effective if instructions 
are carefully followed in the listed sequence and 
with accurate temperature measurements. 


(1) Remove the carburettor from the vehicle (this is 
mandatory). 


(2) Leave the carburettor to stabilize in the workshop 
for a MINIMUM of 1.5 hrs, preferably 2 hrs. Ensure 
that the carburettor is free from any heating or cooling 
source during stabilization. 


(3) Measure the ambient air temperature with a 
known good thermometer and record. 


(4) Loosen the lock nut at the choke adjustment 
screw and turn the screw to line up the scribed line on 
the cam lever with the punch mark on the cam follower, 
refer Fig. 31. 


(5) With the carburettor in this condition, the dot 
(or stroke) on the choke set lever should be timed with 
the mark (dye) on the choke pinion, refer Fig. 30. 


Adjusting 
screw 


fever mark 


Fig. 30—Choke pinion alignment 


(6) If this condition does not exist the choke pinion 
bracket must be removed, the marks timed and the 
bracket reinstalled correctly. 


(7) Set the fast idle throttle valve to bore gap (see 
specifications), by turning the fast idle adjustment 
screw, refer Fig. 31. 


(8) Referring to Chart—choke valve adjustment, and 
the previously recorded ambient air temperature, note 
the number of turns of the choke adjustment screw 
needed to correctly set the choke. 


(9) Turn the adjusting screw by the amount shown 
on the chart, noting that this adjustment will result in 
misalignment between the punch mark and the scribed 
line for ambient temperature other than 23°C. 


(10) Refit the carburettor using a new carburettor to 
manifold gasket. 


Thermo wax 


Hot water 


“~~ Punched mark 


Cam follower 


Fast idle 
adjustment 


screw |-—  Fastidle throttle 


valve to bore gap 


Fig. 31—Fast idle adjustment 


(11) If the vehicle still runs rich or lean after the 
adjustment, a fine adjustment can be performed with 
the carburettor in place on the vehicle. Loosen the screw 
at the pinion plate and move the plate down for richer 
operation or upwards for leaner operation, refer 
Fig. 32. 


Punched mark 


Set temperature 
raised (leaner) 


ЖА Inscribed line 
/ Set temperature 
7 lowered (richer) 


Fig. 32—Choke valve adjustment 


Fast idle Adjustment 


(On Vehicle) 


The engine fast idle speed is dependent on a number 
of factors (engine coolant and ambient air temperature 
etc.). Unless the conditions are ideal, the fast idle speed 
will vary depending on the above mentioned factors. 

The fast idle speed is set at the factory to be 
approximately 1100 r.p.m., and it is recommended that 
it is only adjusted as outlined in “Choke Valve and Fast 
Idle Adjustment". 
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Choke 
Adjustment 
Screw Turns 


Ambient 
Temp °C 


Ambient 
Temp ?C 


0 
1 
2 
3 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


Note: + = turns clockwise 


Choke 
Adjustment 
Screw Turns 


. Choke 
Adjustment 
Screw Turns 


Ambient 
Temp °C 


—0.9 · 
—0.8 
—0.7 
--0.6 
--0.4 
--0.3 
--0.2 
—0.1 
0 
+ 0.1 
+ 0.2 
+ 0.4 
+ 0.5 
+ 0.6 


— = turns anti-clockwise 


Chart—choke valve adjustment 


Choke Breaker Adjustment 


Push the choke valve in the direction that it closes 
and push the vacuum operated choke breaker shaft, 
to check the specified clearance between the choke 
valve and choke bore wall. If necessary, adjust the 
clearance by inserting a screwdriver in the adjusting 
groove at the end of the shaft. 


Unloader Adjustment 


Push the choke valve in the direction that it closes 
and fully open the throttle valve. Check the clearance 
between the choke valve and choke bore wall. The 
normal clearance is 1.5 mm. If adjustment is necessary, 
bend the rod. 


Dashpot Adjustment (Manual Models) 


With the engine at normal operating temperature 
and idle speed and idle mixture set to specification, 
proceed as follows:- 


(1) Back off the dashpot link screw so that it is not 
contacting the dashpot link. 

(2) Adjust the screw so that it just contacts the link, 
ie. engine speed just starts to increase, then back off 
the screw half a turn. 

(3) Lift the dash pot link so that it contacts the 
dashpot speed screw and adjust the screw to achieve 
the specified dashpot speed. 

(4) Release the link, the engine should return to idle 
speed within the specified time. 


Engine speed, 
dashpot 
bottomed 


Engine speed Idle speed within 
rod released 3 + 1.5 secs 


1500 + 200 rp.m. 


Air Conditioner Idle Up Adjustment 


Manual Models 


Adjust the dashpot as previously described and 
proceed as follows:- 

(1) Switch on the air conditioner, ensuring the 
compressor is activated. 


Idling A/C Idling A/C 
off 


Dashpot 
speed 
screw 


Dashpot 
link screw 


Fig. 33—Dashpot and idle up adjusting screws 


(2) Adjust the idle up screw to maintain the specified 
speed with the compressor on. Anti-clockwise rótation 
increases speed. 


NOTE: Rotation of the idle up screw is difficult 
when vacuum is applied to the idle up diap- 
hragm. Disconnecting the vacuum supply hose 
will facilitate idle up screw rotation. 
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Automatic Models 


(1) Ensure that the engine is at normal operating 
temperature and idle speed is set to specifications. 

(2) Switch on the air conditioner and check that 
compressor clutch is actuated. 

(3) Adjust engine speed to maintain the specified 
speed, using the idle up adjusting screw, refer Fig. 34. 


Throttle Position Sensor (T.P.S.) Adjustment 
(Automatic Models) 


For full inspection and test procedures refer to Group 
23 — Transaxles. 


Fig. 34—Idle up adjusting screw—automatic models 


Float Level Adjustment 


The float on the carburettor, because of its 
construction, requires no adjustment. 

If a float or needie and seat fault is suspected, 
replace the float and needle and seat as an assembly. 


COMPONENT TESTING 


Mixture Control Valve (MCV) 


(1) Start the engine and run until normal operating 
temperature is reached. 

(2) Remove the air cleaner assembly and plug the 
secondary air supply hose. 

(3) Increase engine speed to 3000 r.p.m. and release 
throttle. A brief change in intake air noise should be 
discernable as engine speed decreases. 

(4) If a change is not discernable repeat step 3 and 
using a small mirror positioned adjacent to the valve, 
visually check if the valve is opening and closing. 
Replace the valve if faulty. 


Fig. 35—Testing М.СУ. 


Fuel Cut Solenoid 


(1) Start the engine and run until normal operating 
temperature is reached. 

(2) Disconnect the wiring from the solenoid, the 
engine should stop. 

(3) If the engine does not stop the solenoid is faulty 
and should be replaced. 
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SECTION 2 — FUEL INJECTION — ECI-MULTI SYSTEMS 


SPECIFICATIONS 
Throttle body 4 cylinder 
Throttle: Боге: oe cet t mede et 60 mm 
Throttle position sensor (ТР5).............. Variable resistor type 
Idle speed control (ISC) servo .............. Stepper motor type 


V6 

60 mm 
— 
— 


(Stepper motor type bypass air control method 
with fast idle air valve (FIAV) attached.) 


Idle position switch ....................... Internal contact type 


Electronic control unit (ECU) 
МаКег sz este hd ol ce oer ete Mie Bosch 
Intake manifold........................... Fixed conventional 


Input sensors 


Airflow sensor (AFS)...................... Karman vortex type 
Atmospheric pressure зепзог................ Semiconductor diffusion type 
Intake air temperature sensor ............... Thermistor type 
Coolant temperature ѕепѕог................. Thermistor type 
Oxygen sensor ............................ Zirconia single 

wire type (Bosch) 
Vehicle speed sensor ....................... Reed switch type 
Inhibitor switch (auto. models).............. Contact switch type 
No. 1 cylinder reference .................... Hall’ generator 
Crankshaft angle зепзог.................... Hall’ generator 
Knock зепзог ............................. Piezoelectric element type 


Output actuators 


Control relay. ess Gee huy Rie Rd Coil type 
Injector type (3.3 bar) ..................... Bosch electromagnetic 
Purge control solenoid valve................ ON/OFF type solenoid 
Ignition coil ЊЕ 
Уре PM RM M Bosch resin mould 
Distributor 
Туре usd e oma ver за А Hali Effect 
End:play алала 0.3 + 0.2 mm 
Rotational torque ......................... 0.3 Nm or less 
Spark plugs 
Уре spese bodie dx e EMEN ES Champion N9YC 
бтарлаылызаты са vet epu te tee are ak 0.7 to 0.8 mm 
Idlé speed: c sien REUS 800 + 50 rpm 
—A/C idle Up ............................ 950 rpm 
Idle CO% (Q idle speed) .................... 1.5% + 0.5% 


Idle СОЖ (NZ): su RR heh — 


Ignition timing — with electronic spark timing cut 5° + 42° BTDC 
— with electronic spark timing..13? + 2° BTDC 


— 


MMC 
Variable intake system 


= 
< 

a 

РЕЋИ 

Zirconia heated 

4 wire type (MMC) 
— 

— 

Photo diode sensor 
Photo diode sensor 
— 


— 
MMC electromagnet 


— 


Optical 
—— 
— 


Champion N9YC4 


(pre-gapped) 
1.0 mm 


700 + 100 rpm 
900 rpm 
0.6% > 

1.5% + 0.5% 


5° + 2° BTDC 
15° + 2° BTDC 


NOTE: The idle speed and ignition timing specifications were correct at time of publication. If these 
specifications differ from those on the Vehicle Emission Control Decal (located on the underside of the 


engine hood) use the specifications listed on the decal. 
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SPECIFICATIONS CONT: ^ = 
Air flow зеп$Ог.................................. 22 to 3.2 Volts 
Atmospheric pressure sensor @ 103 kPa............ 4 Volts approx. 
Air temperature sensor 09С....................... 6 k Ohms 
209€ ios ан a ones 2.7 k Ohms 
809 C аи GAP 0.4 k Ohms 
Coolant temperature sensor 0°С................... 5.8 k Ohms 
20°С xis dee села E 2.4 k Ohms 
40971. E ER 1.1 k Ohms 
8090 c nt wha ku pani 0.3 k Ohms 
4 cylinder oxygen sensor @ 2500 грт.............. OV to 1V and fluctuates 7 to 8 times 
in 10 seconds 
V6 oxygen sensor @ 2500 rpm .................... 0.6 V to 1 Volt 
Throttle position sensor — resistance............... 3.5 to 6.5 k Ohms 
— output voltage @ idle....0.4 to 1.0 Volts 
Injector гевізіапсе................................ 16 + 3 Ohms @ 20°C 
Епеј pressure... e Ir eive ERE PER 330 kPa or higher 
SPECIAL TOOLS 
Analogue Voltmeter 
EIAM3S ла а А сы қты алад ees Fuel pressure gauge 
ЕТАМЗ35А-1................ ан аи ba as Adaptor package 
MB991502 osito Sh ok тела o pure ER Multi-Use-Tester (MUT) 
MRP-A......... "T Rom pack 
МВ991223: i s вала ЫЫ дш PA UC Ge Electrical tester 
Мр998299...................................... MAS Screwdriver 
Ohmmeter 
Tachometer 
TORQUE SPECIFICATIONS 
Nm 
Accelerator cable to surge tank bolts............... 4-6 
Air cleaner to body bolts ......................... 8-10 
Coolant temperature sensor (to computer) .......... 12 - 15 a 
Coolant temperature sender (Temp guage) .......... 8-12 ё. 
Engine coolant temperature sensor ................. 20 - 40 pd 
Fuel delivery pipe to тапіѓоіа..................... 10 - 13 
Fuel hose to delivery pipe БоЦ5.................... 5-6 
Fuel hose to НШег................................ 25 - 35 
Fuel pressure regulator to delivery pipe bolts........ 5-6 
Idle speed control servo .......................... 2.5 - 4.5 
Knock веп5ог.................................... 20 - 25 
Oxygen вепбог................................... 40 - 50 
Surge tank to intake тапіѓоіа..................... 15 - 20 
Throttle body to surge tank nuts and bolts.......... 10 - 13 
Throttle position sensor to throttle body bolts....... 1.5 - 2.5 
Throttle shaft пш................................ 6 (max.) 
Throttle cable to surge tank ..................... s 4-6 
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SERVICE DIAGNOSIS 


When checking for and correcting engine problems it is important to always start and finish with a Self 
Diagnosis output check, refer page 13-2-26 and check the Engine Warning Lamp. 
With engine start failure, unstable idling or poor acceleration, check the following basic systems: 
(1) Power supply 
е Battery 
• Fusible link 
• Fuse 
(2) Body earth 
(3) Fuel supply 
• Fuel line 
• Fuel filter 
* Fuel pump and control relay 
* [dle speed 
(4) Ignition system 
• Spark plug 
High tension lead 
Distributor 
Ignition coil 
Power transistor 
* Ignition timing 
(5) Emission control system 
• PCV system 
* Vacuum leak 


The most likely faults will be wiring related. Next could be basic setting errors and finally component 
failures. Wiring and component failures will mostly show up in the diagnosis output, setting errors will 
probably show up only with the use of a timing light and tachometer. 

The effect of component failure and wiring problems to each component, will be the same in most cases. 


ITEMS INDICATED BY ENGINE WARNING LAMP 


. Engine control unit 

Oxygen sensor 

. Air-flow sensor 

. Intake air temperature sensor 

. Throttle position sensor 

. Engine coolant temperature sensor 
Crank angle sensor 

. Top dead centre sensor 

. Knock sensor 

. Ignition timing adjustment signal 
. Injector 


* 


— — 


Caution: — The engine warning lamp also comes on when the terminal for ignition timing adjustment is 
earthed during ignition timing adjustment. 


*Note — The O' sensor on 4 cylinder models built after February 1992 does not activate the engine 
warning lamp. 
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Possible Cause Corrective Action | 


ENGINE WILL NOT Check the system; if there is a 
START OR HARD TO problem, check its component 
START (CRANKS OK) parts. 


Malfunction of the fuel pump drive 
control system. 


Check the system; if there is a 
problem, check its component 
parts. 


Malfunction of the ignition control 
system. 


Power is not being supplied to the Check by using the MUT. 
ECU. 


Malfunction of the control relay. 


Vacuum hose disconnected or Repair or replace. 
damaged. 
Malfunction of the ECI-Multi Check for output of diagnosis 
system. code. 
Malfunction of the injector. * Use the MUT to check the 
drive signals. 
* Check individual parts. 


Incorrect fuel pressure. Check the fuel pressure. 


Damaged or disconnected harness, Repair or replace. 


or short-circuit; improper 
connection of the connector. 


Malfunction of the ECI-Multi Check for output of diagnosis 
System. code. 


Malfunction of the injector. * Use the MUT to check the 
drive signals. 
* Check individual parts. 


Malfunction of the idle switch. Check by using fhe MUT. (Replace 
after checking of individual parts.) 

Vacuum hose disconnected or Repair or replace. 

damaged. 


Malfunction of the ISC servo. е Use the MUT to check the 
drive signals. 
* Check individual parts. 


Incorrect fuel pressure. Check the fuel pressure. 


Malfunction of the fuel pressure Check the system; if there is a 
control system. problem, check its component 
parts. 


Malfunction of the intake air Check by using the MUT. (Replace 
temperature sensor. after checking of individual parts.) 
Malfunction of the inhibitor switch Check by using the MUT. 
(Auto. only). 
ROUGH IDLE OR Malfunction of the air conditioner Check by using the MUT. 
ENGINE STALLS switch. 


ROUGH IDLE OR 
ENGINE STALLS 


Malfunction of the vehicle speed Check by using the MUT. 
sensor. 
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Possible Cause Corrective Action  - 


ROUGH IDLE OR 
ENGINE STALLS 
(CONT.) 


Damaged or disconnected harness, Repair or replace. 
or short-circuit; improper 


connection of the connector. 


Malfunction of the air-flow sensor. Check by using the MUT. 


Malfunction of the coolant Check by using the MUT. (Replace 
temperature sensor. after checking of individual parts.) 


Malfunction of the atmospheric Check by using the MUT. 

pressure sensor. 

Malfunction of the motor position Check by using the MUT. 
sensor. 


Intake hose to throttle body Repair inlet hose. 

cracked or split. 

Malfunction of the ECI-Multi Check for output of diagnosis 
system. code. 


Malfunction of the injector. • Use the MUT to check the 


ENGINE HESITATES OR 
POOR ACCELERATION 


drive signals. 
* Check individual parts. 


Incorrect fuel pressure. Check the fuel pressure. 


Malfunction of the air conditioner 
power relay control system. 


Check the system; if there is a 
problem, check its component 
parts. 


Malfunction of the throttle position | * Check individual parts. 
Sensor. е Adjust. 
Malfunction of the intake air Check by using the MUT. (Replace 
temperature sensor. after checking of individual parts.) 
Vacuum hose disconnected or Repair or replace. 
damaged. 


Damaged or disconnected harness, 
or short-circuit; improper 
connection of the connector. 


Malfunction of the air-flow sensor. Check by using the MUT. 
Malfunction of the coolant Check by using the MUT. (Replace 
temperature sensor. after checking of individual parts.) 
Malfunction of the atmospheric Check by using the MUT. 

pressure sensor. 


Malfunction of the oxygen sensor. Check by using the MUT. (Replace 
after checking of individual parts.) 


* Use the MUT to check the 
drive signals. 
* Check individual parts. 


Malfunction of the ECI-Multi Check for output of diagnosis code. 
system. 


Incorrect fuel pressure. Check the fuel pressure. 


Malfunction of the fuel pressure Check the system; if there is a 
control system. problem, check its component parts. 


Repair or replace. 


POOR FUEL ECONOMY 


Malfunction of the injector 
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GENERAL INFORMATION 

The ECI-Multi fuel injection system functions to 
control the air/fuel mixture optimum ratio; the engine 
operating conditions are determined at the electronic 
control unit (ECU) according to signal input from 
various sensors, and as a result, the injectors at the 
intake manifold are controlled according to driving 
conditions. 

The ECU also controls such functions as idle speed 
and ignition timing. 


SYSTEM COMPONENTS 


Air Flow Sensor (AFS) 


The air flow sensor measures the intake air volume. 
A Karman vortex detects the air flow rate and sends 
it to the ECU as the intake air volume signal. The ECU 
uses this signal to decide the basic fuel injection 
duration. 


245 > e 
е“; Air flow sensor 
ЖАУ 4 


Barometric pressure 
sensor 


Air temperature sensor 


Fig. I—Air flow sensor 


Atmospheric Pressure Sensor 


Housed in the AFS, it senses the atmospheric 
pressure which is converted to a voltage and sent to 
the ECU. 


The ECU uses this signal to compute the altitude 
at which the vehicle is running and adjusts the air/fuel 
ratio and ignition timing accordingly. 


Intake Air Temperature Sensor 


The intake air temperature sensor, also located in the 
AFS, is a resistor-based sensor for detecting the intake 
air temperature. The amount of fuel injected is 
controlled by the ECU according to the temperature 
signal received. 


Throttle Position Sensor (TPS) 
(With Built-in Idle Position Switch) 


The TPS is a rotating type variable resistor that 
rotates together with the throttle shaft, to sense the 
throttle valve angle. As the throttle shaft rotates, the 
output voltage of the TPS changes and the ECU detects 
the throttle valve opening, based on the change of the 
voltage. 

Based on this output voltage, the ECU computes 
throttle valve opening change (output voltage change) 
and judges the engine acceleration state and adjusts 
fuel injection accordingly. 

When closing the throttle valve, the movable contact 
and the ground terminal first make electrical contact 
immediately before the throttle lever touches the fixed 
SAS (throttle stop screw), thus turning on the idle 
position sensing terminal. This allows the engine 
control unit to determine whether the accelerator pedal 
is being operated or not. 


Throttle contrgj unit 


position sensor 


Full open 


> Throttle 
“position 


signal 


VASO BV 
; Idle 


^ ^-^ position 
' Signal 


7FU0306 


Throttle 
position sensor 


Fig. 2—Throttle position sensor 
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*1 02 Sensor 

*2 Air flow sensor 

*3 Intake air temp. sensor 

*4 Coolant temp. sensor 

*5 Throttle position sensor 

*6 Idle switch 

*7 No. 1 cylinder TDC sensor 
*8 Crank angle sensor 

*9 Motor position sensor 


Air 


cleaner SON 


Air 
inlet 


Se] 


Air temp. sensor 


Fuel tank —— 


\ Z 
De Ë 
|] "i 
О; sensor _/ 72 
TWC Coolant temp. 
== sensor 


Atmospheric pressure 
sensor 

* Starter “5” terminal 

* Power supply 

* Vehicle speed sensor 

* A/C switch 

e "N'' switch (A/T model) 


Knock sensor 


ISC servo 
(Stepper rnotor) 


Fast idle air valve (FIAV) 


pressure 
regulator 


Fuel injector 


*1 Injector 
#3 ISC motor 
#4 Purge control solenoid 
* Fuel pump control 
(Control relay) 
• А/С relay 
* Ignition timing control 


ü ее Canister 


OFF ө ON 


в Lond 
CCI Purge 
= control 


i hom Solenoid 


= Crank 
angle 
Sensor 
b: E Cyl. 


Distributor sensor 


= Fuel pump 


Бб E 
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Variable induction 
control servo 


(with induction (21 
control valve 277) 


Intake air 
temperature 
sensor 


Idle speed 
contro! servo 


First idle | 
air valve Air flow sensor 
(with barometric 


pressure sensor) 


[m (B) 
: From fuel tank — 
Injector 


e 


position sensor) fi 
Positive crankcase (С 
ventilation valve | and M 


To fuel tank 227 --- From fuel pump 


position 


ср Air inlet 
Throttle í 


sensor 
(with 
idle 


Canister position 


switch) 


Р 


€ sensor 
y 
; 


Engine coolant sensor 
temperature 
sensor 


Knock sensor 


Catalytic converter 


Electric load switch 


Air conditioner switch 


Catalytic converter overheat sensor 


Vehicle speed sensor 


Ignition switch - TG/ST 


Power supply 


Crank angle sensor 


Distributor 
Top dead centre sensor 


Oxygen sensor 


Knock sensor 


Engine coolant temperature sensor | 


Induction control valve position sensor 


ње] 


Throttle position sensor, Idle position switch 


Intake air temperature sensor 


Variable induction control servo 


Air conditioner relay 


Fuel pump relay 
Ignition coil, power transistor 


Idle speed contro! servo 


— 


Engine warning lamp 


Injector 


Engine 
control 
unit 


Air flow sensor, Barometric pressure sensor 


e | 


7FU1091 
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Idle Speed Control Servo 


The idle speed control servo, consisting of a step type 
motor and pintle and is mounted on the throttle body. 

As the motor operates, the pintle extends or retracts 
to control the by-pass air flow, thus controlling engine 
speed. 


Throttle 
position sensor 


Throttle valve 


Idle speed 
control servo 


Fig. 5—Idle speed control servo 


The step type motor, is a motor that rotates at a fixed 
angle when an electric pulse is applied. The rotor of 
the stepper motor rotates 15? whenever a pulse is 
applied. 


Pintle — Throttle body 


Extend ==. LS 
e. 


Pintle Lead screw 


Stepper. motor 


Fig. 6—Idle speed control servo components 


The pintle meshes with the lead screw on the magnet 
rotor shaft. When the rotor rotates in the direction of 
the outlined arrow, refer Fig. 6. 

The lead screw causes the pintle to retract towards 
the interior of the motor. When the rotor rotates in the 
diretion of the solid arrow, the pintle extends. 

The rotor rotates in either direction by angular step 
increments, corresponding to the number of pulses 
coming from the engine control unit, causing the pintle 
to extend or retract. 

As this occurs, the gap it forms between the seat 
changes, controlling the by-pass air flow. 


Stepper Motor 


The stepper motor consists of a rotor, which is a 
series of magnetic laminations and two stators, each 
of which contains two coils. 


pe STA i 4 Stator || 
Stator- ал 


Fig. A 


Fig. 7—Stepper motor 


The coils are powered by battery voltage via the 
control relay, grounding of the coils is controlled by 
ECI computer. 

When the coil circuits are energised, a magnetic field 
is created in the stators. The stators magnetic field then 
either repels or attracts the magnetic laminations of 
the rotor. In this manner the rotation of the rotor is 
controlled in steps, each step is 15? of rotation. 


Stepper Motor Operation (Step 1) 


(1) Refer Fig. 8. In this condition when coils Al and 
ВІ are energised, the upper halves of stators I and II 
are N. poles, and their lower halves are S. poles. Thus 
their N. poles and S. poles attract the S. poles and N. 
poles of the rotor magnets, respectively and the rotor 
is held stationary. 
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Engine control unit 


Voltage 


6FU0S20 


6FU0S21 


Engine control unit 


Stepper motor 


Voltage а ] , Coil Ai 
| Coil A2 


| 


] | -——— Stator | 


6FU0522 


6FU0523 


Engine control unit 
g 
Stepper motor 


мена Coll A1 


Coi А2 


Col B2 


6ҒО0524 


6FU0S25 


Fig. 8—Stepper motor operation 
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(2) Refer Fig. 8 - Step 2 when coil A2 is energised 
instead of coil AI, the lower half of stator 1 becomes 
an N. pole. This means that the N. pole is moved one 
step to the right compared to the condition in step 1. 
As a result the S. pole of the rotor is attached to the 
N. pole of the stator and the rotor moves one step to 
the right. 

(3) Refer Fig. 8 - Step 3 when coil B2 is energised 
instead of coil Bl, the lower half of stator П becomes 
an N. pole. This means that the N. pole is moved one 
step to the right. 


Engine Coolant Temperature Sensor 


The sensor, installed in the engine coolant passage 
of the intake manifold, is a resistor-based sensor. The 
ECU judges engine warm-up state by the sensor output 
voltage, and provides optimum fuel enrichment when 
the engine is cold. 


Terminal 2 


Fig. 9—Engine coolant temperature sensor 


Fast Idle Air Valve 


The fast idle air valve is a wax pellet actuated valve. 
The engine coolant circulates around the wax pellet, 
causing the air valve to be forced out as the coolant 
temperature increases thus decreasing the bypass air 
flow rate. 


Engine coolant 


Bypass air outlet Bypass air inlet 
| 


Throttle body 


Fig. 10—Fast idle air valve 


Fixed SAS (Throttle Stop Screw) 


When the accelerator pedal is released causing the 
throttle valve to be closed, the throttle valve is held at 
a slightly open position so that it will not damage the 
bore. 


NOTE: This screw has been factory-set and MUST 
NOT be adjusted. ; 


FIXED SAS 
(THROTTLE STOP 
SCREW) 

740302 


Fig. 11—Throttle stop screw (SAS) 


Idle Speed Adjusting Screw 


The idle speed adjusting screw is an air by-pass type. 
Rotating the screw anti-clockwise increasesthe air 
supply which results in an increased engine speed. 


Idle speed 


Fast idle air valve control stepper motor 


To intake 
manifold 


Fig. 12—Idle speed adjusting screw 
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Crankshaft Angle and No. 1 Cylinder Sensors 
(4 cylinder models) 


These sensors are the Hall generator type. Two Hall 
generators are located on the base plate in the 
distributor and a metal trigger disc is located on the 
distributor shaft. 

The disc has four castellations (triggers) on the 
outside diameter which are spaced 90 degrees apart. 
These triggers are for engine crank angle detection and 
engine speed detection. 

A single trigger is located inboard of the others and 
is used for No. 1 cylinder detection. 

When the ignition is switched ON, the Hall generator 
is powered. Because of a magnet located in the Hall 
generator, a signal voltage called a Hall voltage is 
generated (the voltage is very small—in the milli volt 
range). When the trigger passes through the generator, 
it diverts the magnetic field which causes the Hall 
voltage to virtually drop to zero. 

In this manner, the ECU receives a signal from the 
outer generator for crank angle position and the inner 
generator for No. 1 cylinder detection. 

The leading edge of each crank angle trigger is the 
point where fuel injection begins. The trailing edge is 
the basic ignition timing position. The gap between the 
leading and trailing edge is equivalent to 70 degrees of 
crankshaft rotation ie. basic timing = 5° BTDC, 
leading edge = 75° BIDC. 


NOTE: If basic ignition timing is set incorrectly, 
the beginning of fuel injection will also be 
affected. 


The crank angle position is used by the ECU to 
determine:- 
* The start of fuel injection 
* The sequence of fuel injection 
* The ignition spark advance 
* Engine speed 
The No. 1 cylinder sensor signal is used to reference 
the crank angle sensor relative to No. 1. 
This is required in order to facilitate sequential fuel 
injection after start up. | 


Crankshaft Angle апа ТОС Sensors 
(V6 models) 


The crank angle sensor, built into the distributor 
consists of a disc and sensor unit. The disc, made of 
metal, has 6 slits located 60 degrees apart on its 
periphery and 4 slits located 90 degrees apart inside 
the peripheral slits. 

The inner slits are used by the top dead centre sensor 
that detects the top dead centre of each cylinder. 


NOTE: The slit for detecting TDC of No. 1 
cylinder is longer than the three remaining slits. 


No. 1 cylinder 


Crank angle 
TOC detection 


sensor slit 


slit (six places) 
(longer 

than the 

others) 


TDC 
detection 
slit 


Fig. 13—Crank angle & TDC sensor disc 


The disc is secured on the distributor shaft and it 
rotates as the distributor rotates. 

The sensor unit has two LED’s and two photo diodes 
used to detect the crank angle sensor slits and top dead 
centre sensor Slits. 

The disc rotates between the LED’s and the photo 
diodes. Each time a slit comes between an LED and 
photo diode pair, the light emitted by the LED reaches 
the photo diode by passing through the slit. 


No. 1 cylinder 
ТОС detection 


LED 
Crank angle 


sensor Slit 


Photo 
diode 


Fig. I4—LED and photo diode 


When exposed to light the photo diode conducts 
current in a direction opposite to an ordinary diode. 
As a result, current flows in the direction indicated by 
the arrow and dotted line, refer Fig. 15, and a voltage 
(5 volts) is applied to the comparator of the sensor unit 
so that the terminal voltage of the engine control unit 
becomes 5 volts. 

When the disc rotates further and the slit moves 
beyond the space between the LED/photo diode pair, 
the light can no longer reach the photo diode, thus the 
current indicated by the dotted line ceases to flow and 
the terminal voltage of the engine control unit becomes 
0 volts, refer Fig. 15. 


NEM 
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Sensor unit 


Engine control unit 


5 volts 


5 volts 
Crank angle 
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Fig. 15—L.E.D. photo diode sequence 


In this way, pulse signals are sent to the engine 
control unit from the sensor unit. 


Oxygen Sensor 


The oxygen sensor, installed in the exhaust senses the 
oxygen concentration in the exhaust gas and feeds back 
a signal to the ECU. The ECU then judges if the air- 
fuel ratio is rich or lean as compared to the reference 
ratio and provides feedback data. The ECU uses this 
data under certain operating conditions to adjust the 
air/fuel ratio. This in turn allows the under floor 
catalytic converter to purify the exhaust gas to an 
optimum level. 


NOTE: 4 cylinder, is single wire type. 


NOTE: V6, has a four wire heated type, pre-heated 
during operation to have wider operating limits, 
with voltage isolation from stray current. 


element 


Housing 


Fig. 16—Oxygen sensor (typical) 


.. 


Vehicle Speed Sensor 


A reed switch is built into the speedometer. 
The ECU uses signals from the sensor to calculate 
road speed. 


Inhibitor Switch (Automatic models) 


The switch detects whether the select lever is 
positioned at N or P positions. Based on this signal, 
the ECU senses the transaxle load and drives the ISC 
servo to maintain optimum idle speed. 


Air Conditioner Switch (where fitted) 


With the air conditioner turned ON, a signal is sent 
to the ECU which drives the ISC servo to maintain the 
optimum idle speed. 


injectors 

The injector, which is an injection nozzle with a 
solenoid valve, injects fuel based on the injection signal 
from the ECU. The injectors are installed in the intake 
port of each cylinder and are clamped by the delivery 
pipe. When the solenoid coil is energised, the plunger 
is attracted. The needle valve, integral with the plunger, 
is pulled to the fully open position and fuel is injected 
through the open valve. 

As the nozzle opening and fuel pressure is fixed, the 
injection amount is determined by the duration the 
needle valve is open, ie. the time the solenoid coil is 
energised by the ECU. 


Filter 


Connector 


Solenoid coil 


Plunger 


Needle valve 


jection 


Fig. 17—Fuel injector 
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Knock Sensor 


This sensor detects if detonation (knock) 
occurring. Àn engine with a knock sensor prevents 
detonation by providing a retard control for the ECU, 
using signals sent from the sensor as it detects 
detonation. 

A piezoelectric element is used for the sensor that 
converts the magnitude of engine vibrations into 
corresponding electrical (voltage) signals. 


Knock sensor 


ini 


Piezoelectric ER Weight 


Fig. 18—Knock sensor 


Variable Intake Control Servo (VIC) 


The VIC servo consists of a DC motor, flat gear, 
worm gear and worm wheel. When the motor revolves 
according to the signal from the engine control unit, 
the intake control valve opens and closes depending 
on the direction of rotation of the motor. 

The ECU controls the DC motor drive IC in the unit 
and opens and closes the variable intake control valve. 


Engine control unit 
VIC 
Servo (DC motor) 


44 


DC motor 
drive IC 


1FU0315 


Fig. 19—Variable intake control servo 


Intake Control Valve Position Sensor. 


The intake control valve position sensor, is built into 
the variable intake control servo and inputs valve 
position sensor to the engine control unit. 

The ECU performs the valve opening and closing 
control by using this signal. The ECU drives the intake 
control valve once to a fully closed position (position 
where it hits the stopper), when the ignition switch is 
turned ON to perform the initial setting. 


Intake control 
valve 


Worm wheel JFUP308 


DC motor 


Worm gear 


position 
sensor 


7FUO909 


Fig. 20—Intake control valve position sensor 
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Fuel Pressure Regulator 


The regulator always maintains the injector fuel 
pressure at a level 330 kPa higher than the manifold 
pressure. By doing so the fuel injection amount is kept 
constant even when the manifold pressure changes. The 
spring chamber is connected by vacuum hose to the 
surge tank so that manifold vacuum acts upon the 
spring chamber. Therefore, when fuel pressure becomes 
higher than the spring tension minus manifold vacuum, 
the diaphragm is forced up. The return fuel flow rate 
back to the tank then increases maintaining the 
required delivery pipe fuel pressure. 


Manifold 
vacuum 
from intake 
air plenum 


Fuel 
from 
delivery 
pipe 
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Return to fuel tank 
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Fig. 21— Fuel pressure regulator (typical) 


Power Transistor 


The power transistor attached to the coil is controlled 
by the ECU, its function is to complete the ignition coil's 


2 (Ground) 


Fig. 22—Power transistor 


primary circuit to ground, taking the place of 
conventional points. 

When the ECU signals the power transistor, it 
completes the ignition coil primary circuit to ground, 
ie. points closed in a conventional system. When not 
signalled, the transistor interrupts the ignition coil 
primary current and high voltage is induced in the coil 
secondary circuit. 

The ECU, via the various sensors, can determine the 
ignition advance required and controls ignition timing 
by operating the power transistor. 


Ignition Coil 


The negative primary terminal of the coil is 
connected to the ECU through the power transistor. 
The coil is of the closed magnetic circuit type and is 
superior to the conventional oil immersed type, by 
being light and small, resistant to heat and vibration 
and no restriction with installation. 


High tension terminal 
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Outer mold 


Primary coil 
Secondary coil 


Iron core 


Fig. 23—Mold type ignition coil 


Air Conditioner Relay 


When the air conditioning is switched on while the 
engine is at idle, the ECU controls the relay to allow 
the ISC servo to increase engine speed prior to 
compressor operation. On automatic transmission 
models during acceleration (with more than 74? throttle 
opening), the ECU cuts the relay circuit for 5 seconds 
to maintain acceleration performance. 


Purge Control Solenoid (4 cylinder models only) 


The purge control solenoid is connected into the 
carbon canister vent hose to the surge tank. If the 
solenoid is OFF, the canister fumes cannot be purged 
into the engine. If the solenoid is ON, the canister 
fumes are purged. 
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The engine control unit controls the power supply to 
the sensors, engine control unit and actuators via 
the control relay 


Inhibitor switch 
САЛ> 


Control relay 


Engine 
control 
unit 


Fuel purnp Ignition 
control Switch. signal 
6FU 1011 


Fig. 24— Control relay 


The solenoid is controlled by the ECU and is 
switched ON when the engine is warm, at idle, with 
air conditioning ON and also, operating above idle 
speed. 


NOTE: When the engine is operating in oxygen 
sensor feed back mode, the solenoid switches 
OFF every 3 minutes for 20 seconds. 
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Micro 
processor у 


Control Relay 


'The relay is a twin contact, three coil type which 
performs several power supply functions only one of 
which is controlled by the ECU. 

The relay operates as follows:- 

* With the ignition switch in the ON position, the 
air flow sensor, ECU, stepper motor and injectors are 
powered. 


Output interface 
Output actuator 


Fig. 25—ECU operation 
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Fig. 26—ECU terminal designation 


* With the ignition switch in the START position, 
the fuel pump is powered and stays powered unless the 
ignition is switched OFF, or the engine stalls/stops. 


Electronic Control Unit (ECU) 


Based on information from various sensors the ECU 
determines (computes) an optimum control for varying 
operating conditions and accordingly drives the output 
actuators. 

The ECU consists of an 16-bit micro-processor, 
random access memory (RAM), read only memory 
(КОМ) and input/output (I/O) interface. 
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SYSTEM OPERATION 
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Fig. 27—Fuel injection system (4 cylinder models) 


Fuel Injection System 


The air/fuel ratio is achieved by controlling the 
driving time of each injector installed in the manifold. 

The electric fuel pump supplies fuel via the two 
filters to the delivery pipe and injectors. The pressure 
regulator in conjunction with the fuel pressure 
solenoid, maintains the system at a required pressure 
level (330 kPa) above manifold pressure. Excess fuel is 
returned back to the tank via the return pipe. When 


Fuel pressure 
regulator 


the injector is energised, the valve inside the injector 
opens fully to inject the fuel. 


Since the fuel pressure across the injectors is kept 
at a fixed level, supply of fuel injected into the intake 
manifold varies with the energised time of the injectors. 


The injectors, inject fuel into each manifold port, 
in the firing order of each cylinder, according to the 
ECU signals. 


Delivery pipe 


Fuel filter 


Fuel 
pump 


Fig. 28—Fuel system (4 cylinder models) 


ұлтты 


Variable intake valve position sensor 
Power source 

Fuel pump 

Inhibitor switch 

Ignition switch - ST 

Ignition switch - IG 

AIC switch 

Vehicle speed sensor 


|____.. Fuel pump relay 


enu | — Control relay 


Unit 


Diagnosis output 


Knock sensor 


| ____.. Power transistor 


Injector 


Idle speed 
control servo 


AR] 


To fuel tank 


Oxygen sensor (heated type) 


ко У ea x. +з 


—  , Engine warning lamp 


Air flow sensor — 


Barometric 
pressure 
sensor 


Air temperature 
sensor 


TDC sensor 
У 


Crank angle 
sensor 


Injector 
Injector 
Injector 


Delivery pipe 


Delivery pipe 


Injector 
Injector 
Injector 


Fuel 
pressure 
regulator 


Fuel 


Fig. 29—V6 fuel injection system 
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Injector Drive Timing 
Simultaneous Injection (non-synchronous) 


During engine starting (cranking), there are two fuel 
injections (for each engine revolution) simultaneously 
for all the cylinders. Ín addition, when under 
acceleration, a number of 10 millisecond injections 
proportionate to the magnitude of acceleration is 
injected to two cylinders on the intake and exhaust 
strokes. 
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Fig. 30—Simultaneous injection sequence 


Sequential Injection (synchronous) 


After the engine is started and No. 1 cylinder sensor 
is signalled, the injectors are activated 75? before TDC 
of the inlet stroke. [njection is synchronised to the 
signals of the crank angle sensor. 

The No. 1 cylinder sensor signal is used to reference 
the crank angle sensor signals and all sequential 
injection. 


Injector drive time is determined by the ECU, based z. 
on the intake airflow rate and engine speed. This is then | 
modified using various corrections which are stored in 
the ROM. 

Having calculated the basic drive time, the ECU then 
uses the data from various sensors to adjust the drive 
time for the following conditions:- 

• Oxygen sensor feedback. The ECU makes minor 
adjustments as indicated by the oxygen sensor. The 
sensor operates by sensing a rich or lean condition and 
the air fuel ratio must oscillate for it to function. Its 
output data is monitored by the ECU which varies the 
drive time to ensure such an oscillation (an extremely 
small air fuel variation which is not detectable by the 
vehicle operator). 

e° Warm up enrichment. To provide optimum vehicle 
driveability in all conditions of engine temperature, the 
drive time is altered according to the coolant 
temperature. 

e After cranking enrichment. For a short time after 
cranking, the drive time is modified to ensure smooth 
running. 
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Fig. 31—Sequential injection sequence g 
z: 


No 3706 No 4706 


No 1 суппаег 


[ 
No 2 cylinder 


No 3cyinder 


No а cyunder 


Бір. 32—Injection sequence V6 (sequential) 


RAC UNGER: 


13. -2- 21 
Knock sensor 


Air flow sensor (AFS) 


Atmospheric pressure sensor 


Intake air temperature sensor 


Power 


Coalant temperature sensor transistor Ignition coil 


Throttle position sensor (TPS) 


Idle switch Crankshaft 


angle sensor 
Vehicle speed sensor 


O 
ТАТЫР! 


lanition. switch-ST terminat Switch 


Inhibitor switch (A/T only) 


Terminal for ignition 
ер, m timing adjustment 


Distributor 


A/T Vehicles with an automatic trənsaxle 


Fig. 33—Ignition timing control 4 cylinder models 
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Fig. 34—Ignition timing control V6 models 
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Fig. 35—Air conditioner relay control system 


* [ntake air compensation. The fuel requirements 
of the engine vary with intake air temperature and 
signals to the ECU to allow compensation for the 
temperature changes. 

e Atmospheric pressure compensation. Correction 
for barometric pressure is made to allow for 
atmospheric and attitude changes. 

* Acceleration/deceleration. Correction is made 
based on the variation in intake air flow, to engine rpm. 

* Dead time compensation. The rise and fall times 
of the injectors vary with battery voltage and is 
compensated for, as the voltage rises or falls. 


Ignition: Timing Control System 


The system controls the ignition timing by making 
the ignition coils primary current intermittent, by 
ON/OFF control of the power transistor. 

During engine cranking, there is synchronisation to 
the crankshaft angle sensor signals resulting in a fixed 
time of 5? BTDC. 

At other times the ECU determines the required 
spark advance using data in the ROM, engine speed 
and inlet air flow data. This data is then further 
advanced depending on coolant temperature or 
atmospheric pressure (whichever is the largest value). 
Also, the influence of battery voltage on the dwell time 
of the ignition coil is compensated for. 

Timing adjustment — when the ignition timing 
adjustment terminal is grounded, there is 
synchronisation with the crank angle sensors trailing 
edge signal, resulting in the fixed ignition timing (5? 
BTDC). In this condition the basic ignition timing is 
adjusted. 


Air Conditioner Relay Control 


When the air conditioner switch is turned ON while 
the engine is at idle, the ISC servo operates to maintain 
idle speed. However there is some delay before it 
actually increases. To maintain the engine free from air 
conditioner load during that delay period, the ECU 
keeps the power transistor OFF for a fixed time (about 
0.5 seconds) to open the air conditioner power relay 
circuit. As a result, even if the air conditioner switch 
is ON, the air compressor is not driven instantly, 
preventing engine speed drop due to compressor load. 

For auto models, during acceleration when the 
throttle valve opening is large (approx. 74? or more), 
the air conditioner power relay circuit is cut off for a 
fixed time (approx. 5 seconds) in order to maintain 
acceleration performance. If the thottle blade opening 
drops below 70? before the 5 seconds expires, the air 
conditioning will be switched on again. 


Fuel Pressure Control System 


The intake manifold negative pressure (vacuum) acts 
upon the fuel pressure regulator to maintain a constant 
fuel pressure across the injectors. 
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Fig. 36—Fuel perssure control system 


Variable Intake Control System Operation 


When the engine is operating at low speed, the 
induction control valve is closed, thus air is entering 
the engine via the long track. As a result intake 
efficiency is improved and low speed torque is increased 
due to the inertia effect. 

At high speed the valve is fully open and air enters 
via the short track. In this condition intake resistance 


During low speed 
operation 


induction control 


control | Ў 
ѕегмо Induction control 


valve position 
sensor 


Engine 
control 
unit 


is decreased and air speed increased with a resultant 
increase in output at high engine speed. 

At medium engine speed the valve is partially open, 
this allows air to enter via both tracks. This reduces 
intake resistance but still utilizes the inertia effect, thus 
assuring a higher intake efficiency and larger torque 
at medium engine speed. 


During high 
speed operation 


Fig. 36A—Variable intake control system 
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The engine control unit controls the power 
supply to the sensors, engine control unit and 
the actuators via the control relay. 


Fig. 37— Power supply and fuel pump control 


Power Supply and Fuel Pump Control System 


* While cranking (ignition switch at ST), current 
flows through coil L2 to close switch Si, driving the 
fuel pump. 

Current also flows through coil L3 to close switch 
S2, resulting in power supply to the ECU, AFS, power 
transistor, steppermotor and injectors. 

* With the engine running, the ECU turns on the 
fuel pump drive transistor to complete the earth circuit 
to coil Li and hold switch Si closed, keeping the fuel 
pump running. 

* [n the event of the engine speed falling below 
50 rpm, the ECU turns off the fuel pump drive 
transistor and opens the coil Li circuit. As a result, 
switch 52 opens to stop driving the fuel pump. 


SELF DIAGNOSIS 


The engine control unit, monitors the input/output 
signals (some signals at all times and the others under 
specified conditions) of the engine control unit. 

When the ECU has noticed that an irregularity has 
continued for a specified time or longer, from when 
the irregular signal is initially monitored and passing 
a certain number, the ECU judges that an irregularity 
has occured, memorises the malfunction code and 
outputs the signal to the self diagnosis output terminal. 

There are 15 diagnosis items including the 
NORMAL state and the diagnosis results can be read 
out with a voltmeter or a Multi-Use-Tester (MUT). 

The diagnosis memory is maintained by back-up 
power from the battery so that it will not be lost even 
if the ignition switch is turned off. 

The malfunction codes will, however, be erased when 
the battery terminal or the ECU connectors are 
disconnected. 


The diagnosis connector is located near the fuse box 
on the driver side of the cabin. By connecting the MUT 
to this connector the item shown in the display code 
table can be read. 

By connecting a voltmeter across terminals 5 and 6 
of the diagnosis connector, the output pattern in the 
display code table will be displayed, refer Fig. 38 and 
diagnosis display table. 
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Fig. 38—Diagnosis terminal 
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Fig. 39—Multi-Use-lester 


Precautions for Operation 


(1) When the battery voltage is low, no malfunction 
code is output. Therefore, check battery voltage before 
starting the test. 

(2) The malfunction code memory is erased if the 
battery cable is disconnected, or the engine control unit 
connector is disconnected. 

(3) Do not disconnect the battery cable before the 
diagnosis results are completely read. 


Reading of self-diagnosis code 
(Using Multi-Use-Tester) 


(1) Connect the MUT to the diagnosis connector 
and power supply, refer Fig. 39. 

(2) Turn ignition switch ON. Select model, system 
and self diagnosis then read and record the self- 
diagnosis output. 

(3) Refer to the following diagnosis chart and repair 
as necessary. 

(4) Erase the malfunction code. 

(5) Recheck that a normal code is output. 


Using a Voltmeter 


(1) Connect an analog voltmeter between the self- 
diagnosis output terminal of the diagnosis connector 
and the earth terminal, refer Fig. 40. 

(2) Turn the ignition switch ON. 

(3) Read the diagnosis output pattern from the 
voltmeter pointer deflection and record it. 

(4) Refer to the diagnosis chart, repair all faults as 
necessary. 

(5) Erase the malfunction code by using the 
following procedure:— 

• Turn the ignition switch OFF. 

* Disconnect the negative battery cable from the 
battery terminal for 10 seconds or more and then 
reconnect it. 


Self-diagnosis 
output 
terminal 


Fig. 40— Diagnosis connector. 


e Turn the ignition switch ON and read the self- 
diagnosis code to check that a normal output code 
appears. 


Diagnosis by Diagnosis 2 Mode (V6 Models) 


(1) Using the Multi-Use-Tester (MUT), change the 
diagnosis mode of the ECU to DIAGNOSIS 2 MODE. 

(2) Perform road test. 

(3) In the same manner as *READ OUT OF 
MALFUNCTION CODE?’ read the diagnosis code and 
repair the faulty part. 

(4) Disconnect the Multi-Use-Tester. 


NOTE: Disconnection of the MUT will erase all 
self-diagnosis codes and complete the 
changeover from DIAGNOSIS 2 MODE to 
DIAGNOSIS 1 MODE. 


Diagnosis Erase Procedure Using 
Multi-Use-Tester (MUT) 


The diagnosis erase is available on systems with 
diagnosis codes. Use the diagnosis erase feature as 
follows: 

(1) Connect the MUT to the self diagnosis connector 
located near the fuse box on the driver's side. 

(2) Turn the ignition switch OFF and then turn it 
ON. 

(3) Select the vehicle model and then select the 
system. 

(4) Select 4 "Special Test". 

(5) Select 5 "Diagnosis Erase". 

(6) To the prompt, “Erase Diagnosis Code?" and 
press YES. 

(7) Enter the code nominated on the tester and press 
YES. 

(8) 1f successful, the diagnosis codes will be erased. 

(9) Press clear to return to the menu. 
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DIAGNOSIS CHART 
Output : | Diagnosis code 
preference aa Check item (Remedy) 
order Output signal pattern No. Memory 
1 Engine — -- (Replace engine control unit) 
control H 
unit 
L 
12A0104 
2 Oxygen ll Retained | * Harness and connector 
sensor H * Fuel pressure 
* [njectors 
(Replace if defective) 
L * [ntake air leaks 
12A0104 * Oxygen sensor 
—— | 
3 Air flow 12 Retained | e Harness and connector 
sensor H - (If harness and connector are 
|| | || normal, replace air flow 
L sensor assembly.) 
12A0104 
— 
4 Intake air 13 Retained | * Harness and connector 
tempera- H 7 * Intake air temperature sensor 
ture sensor III 
у __ | = 
12A0104 
5 Throttle 14 Retained | е Harness and connector 
position d ¢ Throttle position sensor 
sensor | * Idle position switch 
L 
12A0104 
6 Engine 21 Retained | ¢ Harness and connector 
coolant H * Coolant temperature sensor 
temperature 
sensor L 
12A0107 
—— 
7 Crank 22 Retained |» Harness and connector 
angle H. (If harness and connector are 
sensor | normal, replace distributor 
L assembly.) 
12A0107 
8 Top dead 23 Retained | е Harness and connector 
centre H (If harness and connector are 
sensor | normal, replace distributor 
L assembly.) 
12A0107 
9 Vehicle- 24 Retained | е Harness and connector 
speed H * Vehicle-speed sensor 
sensor (reed switch) 
(reed L 
switch) 12A0107 
10 Barometric H 25 Retained | е Harness and connector 
pressure (If harness and connector are 
sensor L normal, replace barometric 
12A0107 pressure sensor assembly.) 
11 Knock 31 Retained | * Harness and connector 
sensor H (If harness and connector are 
| normal, replace knock sensor.) 
L 
12R0468 


STD S, 


Output 
preference 
order 


Diagnosis 
item 
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Diagnosis code 


Output signal pattern 


Memory 


Check item (Remedy) 


12 


Ignition 
timing 
adjustment 
signal 


ЛАЛА 


ыт = 


Harness and connector 


—] 


Injector 


E Ea 


12A0105 


| 


Intake air 
control 
valve 
position 
sensor 


‚ _ПППППП ЛІ. 


——| 


Normal 
state 


. UNIAN. 


Retained 


* Harness and connector 


Injector coil resistance 


Retained 


— 


Harness and connector 
Variable intake air control 
(VIC) servo 

(If harness and connector as 
well as variable intake air 
control (VIC) servo are 
normal, replace the surge tank 
assembly.) 


NOTE: Indication is made in numerical order of code numbers, i.e. (1 to 15 Output preference order) 
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SERVICE DATA OUTPUT 


The input/output data of the engine control unit is sent to the diagnosis connector as serial signals. 
These serial signals can be read by connecting the Multi-Use Tester to the diagnosis connector. 


Item No. | Service data items 
Oxygen sensor output voltage mV 
a т — таи 

Air flow sensor output frequency 
13 Detected intake air-temperature sensor temperature 
14 Throttle position sensor output voltage mv 

e 
16 Battery voltage ; V 
18 Cranking signal (ignition switch — ST) ON — OFF 
+ — 
21 Detected coolant temperature sensor temperature N °C 
22 Top dead centre sensor output speed rpm 
25 Detected barometric pressure sensor pressure mmHg 
26 Idle position switch signal ON — OFF 
27 Power steering oil pressure switch signal ON — OFF 
28 Air conditioner switch signal ON — OFF 
CES P: 
29 Inhibitor switch signal РМ — D,2,L,R 
41 Injector drive time mS 
— ` 
44 Ignition advance angle °BTDC z: 
°ATDC I 
| — 4 

45 Idle speed control servo stepper motor step number STP 
49 Air conditioner relay signal ON — OFF 


ACTUATOR TEST 


By using the Multi-Use Teste? various actuators can be forcibly activated. 
The use of this function allows inspections to be performed systematically. 


Actuator test items 


OFF 


Item No. 


01 


. l injector: 


. 2 injector: 


. 3 injector: 


. 4 injector: 


OFF (V6 models only) 
. 6 injector: OFF (V6 models only) 


. 5 injector: 


— 


07 Fuel pump: ON 


Purge control solenoid valve: ON (4 cylinder models only) 


PL 
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FAULT DIAGNOSIS CHART 


Problem symptoms Starting Idling stability Driving 


Stopping 


Will not start (No initial explosion) 
Starting problem (Slow engine starting) 
(Engine stalls after initial explosion) 
Idling instability (Rough idling) 


Incorrect idling speed 
Improper idling continuity 
Hesitation, sag 

Poor acceleration 
Knocking 

Run on (dieseling) 


Check items 


Power supply and ignition switch-IG 


Engine control unit power ground 


Fuel pump 


Air flow sensor 


Intake air temperature sensor 


Barometric pressure sensor 


Engine coolant temperature sensor 


Throttle position sensor 


Idle position switch 


Top dead centre sensor 


Crank angle sensor 


Ignition switch-ST and inhibitor switch (A/T) 


Vehicle speed sensor 


Power steering oil pressure switch 


Air conditioner switch and relay 


Knock sensor 


Intake air control valve position sensor (V6) 


Oxygen sensor 


Injéttors 


Idle speed control servo 


Ignition coil and spower transistor 


Variable intake air control servo (DC motor) (V6) 


Fuel pressure 


O : Warm engine (number inside indicates check order) 
[ ] : Cold engine (number inside indicates check order) 


2 —— — — . — — — — € ie —— — —— -— =... 2-2. 
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ELECTRONIC CONTROL UNIT (ECU) 


Access 


(1) Remove the glove box and glove box under cover, 
refer Group 52. 
(2) Remove left hand cowl trim retaining screw. 


Fig. 41—Glove box removal 


(3) Remove the cowl trim. 
(4) Unscrew and remove heater blower assembly 
bracket and earth wires, refer Fig. 42. 


Fig. 42—Heater blower bracket removal 


«6 8 


Fig. 43—ECU connectors 


ECU Replacement 
Removal 


(1) Complete steps of Access to ECU. 

(2) Disconnect control relay and remove left hand 
section. underframe retaining screws. Remove 
underframe section with control relay attached. 

(3) Uncouple ECU connectors. 

(4) Remove ECU retaining screws at lower edge. 

(5) Slide ECU down and out of retaining bracket. 


Installation 


Installation is a reversal of the removal procedure. 
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COMPONENT LAYOUT 


— 


> Se ON | | M| сүн 
"ECL 
| 
AER 


720078! 


А М 


Injectors 

Oxygen sensor (V6) 

Oxygen sensor (4 cylinder) 
Self-diagnosis connector 

Throttle position sensor (with idle 
Control relay position switch) 

Crank angle sensor (V6) (DC motor) and intake air control 
Engine control unit valve position sensor (V6) 

Engine coolant temperature sensor Vehicle speed sensor (reed switch) 
Engine warning lamp A/C switch 

Idle speed control servo Knock sensor (V6) 

Ignition coil (power transistor) Knock sensor (4 cylinder) 
Ignition timing adjustment terminal Crank angle sensor (4 cylinder) 
Inhibitor switch Power steering switch 


Air conditioner relay 

Air conditioner switch (Elite Models) 
Air flow sensor (incorporating intake 
air temperature sensor and barometric 
pressure sensor) 


я OTOZ 


TAS тотту 


*£Z«cu4u 


UN d К / 
\ Idle speed ry servo 
RIAN | 


А 
N 


Sedes 


7FUO792 


2 TFUOT86 


Fus 
4 cylinder /,, i. 


Oxygen sensor 


Ignition timing 
adjustment terminal 


1 B | 5 ss — € 
Self-diagnosis —Е | 
connector | 


| i 
'7Е00765 


к 
Throttle ` 
position sensor 


and intake air control 


Variable intake air 
control (VIC) servo 


(V6 models fFU0790 
4 cylinder models 


Hall 
generators 


l 2. 
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SYSTEM REMOVAL AND INSTALLATION 
Removal 


NOTE: The residual fuel pressure and amount 
of fuel remaining in the fuel lines, make it 
essential that care is taken when disconnecting 
fuel lines. Use suitable containers and/or rags 
to contain fuel spillage. 


(1) Disconnect the battery negative (ground) 
terminal. 

(2) Disconnect the air flow sensor wiring at air 
cleaner. 

(3) Unclip air intake hose clips. 

(4) Remove air intake hose. 

(5) Unclip air cleaner retaining clips. 

(6) Remove air cleaner upper body. 

(7) Disconnect throttle cable from throttle body and 
surge tank. 


Accelerator cable 


Fig. 44—Accelerator cable attachment 


(8) Uncouple all electrical connectors from the 
throttle body, temperature sender and sensors and 
injectors. Remove wiring loom from delivery pipe and 
lay the loom to one side. 

(9) Disconnect all fuel supply and return hoses from 
the delivery pipe. 

(10) Remove throttle body to manifold stay. Remove 
the remaining two bolts and remove the throttle body. 
On V6 models remove the inlet manifold attaching 
bolts and remove the manifold. 

(11) Remove the delivery pipe to injectors retaining 
clips, refer Fig. 45. 

(12) Remove delivery pipe mounting bolts and remove 
delivery pipe and injectors. 

(13) If necessary, remove surge tank attaching bolts 
and remove surge tank. 


Fig. 45—Injector retaining clips 


Inspection 


(1) Check all mating surfaces for warpage and 
distortion. 

(2) Check throttle body and surge tank for cracks, 
damage and porosity. 

(3) Check throttle valve for ease of movement in 
throttle body. 

(4) If necessary check electrical components (ISC 
motor, etc.)—Trefer Component Inspection this section. 


Installation 


Installation is a reversal of the removal procedure, 
noting the following:— 
(1) Clean up all mating faces and use new gaskets. 


NOTE: Whenever the fuel delivery hose is 
removed from the filter NEW copper gaskets 
MUST be used. 


(2) Tighten all bolts and nuts to the specified 
torques. 

(3) Adjust accelerator cable. 

(4) Ensure injector connections are correctly coupled 
and in the correct order. 

(5) Adjust idle speed control and throttle position 
sensor — refer this section. 

(6) Disconnect the negative battery terminal for 10 
seconds to erase ECU memory, (or use the Multi-Use- 
Tester erase function), reconnect the battery, start 
engine and carry out diagnosis check. 
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SERVICE ADJUSTMENTS 


NOTE: Prior to and after completion of service 
adjustments, it is advisable to carry out a system 
self diagnosis check to ensure of optimum 
performance. 


Ignition Timing 


(1) Connect an engine tachometer and start the 
engine. 

(2) Run the engine until normal operating tempera- 
ture is reached. 

(3) Ensure that all lights and accessories are switched 
off. 

(4) Check that idle speed is as specified with the 
cooling fan OFF. If necessary, adjust using procedure 
detailed later in this section. 

(5) Switch engine OFF and connect the spark 
advance cut terminal to earth with a suitable jumper 
lead, refer Fig. 46. 


Spark advance 
cut terminal 


Fig. 46—Electronic spark advance cut terminal 


(6) Connect a suitable timing light to No. 1 cylinder 
and start the engine. 


NOTE: 

(i) Do not disconnect high tension leads with 
the engine running as damage to the ignition 
control unit can occur. 

(ii) Do not puncture cables, boots or nipples 
with test probes. Always use proper adaptors. 
Puncturing the spark plug cables with a probe 
will damage the cables. The probe can separate 
the conductor and cause high resistance. In 
addition, breaking the rubber insulation may 
permit secondary current to arc to ground. 

(iii) Do not connect timing light primary lead 
to the alternator output terminal as alternator 
damage will occur. 


(7) Aim the timing light at the timing plate and 
check that ignition timing is to specifications. If 
necessary, adjust to specification by loosening the 
distributor clamp bolt and rotating the distributor. 


(8) Disconnect the jumper lead, timing should 
advance to 13° BT.D.C. 4 cylinder models and 15° 
BT.D.C. V6 models. If timing does not advance, 
perform a self-diagnosis check. 


NOTE: If jumper lead is not disconnected, spark 
advance cannot occur and performance and fuel 
economy will be severely affected. 


(9) Install the plug in the check connector. 


Idle Position Switch and Throttle Position Sensor. 


(1) Disconnect the TPS harness connector, refer 
Fig. 47. 


Fig. 47—TPS connector removal 


Tæ 


(2) Connect an Ohmmeter between terminals 3 and 
4, refer Fig. 48. 


Throttle position sensor Eo: 
connector xsv 


M 


7FUO629 


Fig. 48—Ohmmeter connection 


(3) Insert 0.55 mm feeler gauge (4 cyl), 0.65 mm 
feeler gauge (V6) between the fixed SAS screw and the 
throttle lever, refer Fig. 49. 
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Throttle lever 


е ЛГ 
dd 
N 


Fig. 49—Feeler gauge location 


(4) Loosen the TPS attaching bolts and turn the 
TPS anti-clockwise, refer Fig. 50. 
(5) Check for continuity between terminals 3 and 4. 


Fig. SO—TPS rotation 


(6) Slowly turn the TPS in a clock-wise direction, 
refer Fig. 51, until the continuity between terminals 3 


| 7Е00779 


Fig. 531—TPS clockwise rotation 


and 4 changes to an open circuit. At this position 
tighten the TPS attaching bolts to the specified torque. 


NOTE: 
e If the Multi-Use-Tester is used, reconnect the 
TPS connector and connect the MUT to the 
diagnosis connector. 


° Turn the ignition switch to the ON position, 
select item No. 14 on the MUT and read TPS 
output voltage. 


(7) Using Special Tool MB991348, connected 
between the TPS and the TPS harness connector, refer 
Fig. 52. ! 


Terminal 
(sensor earth) 
Terminal 
(sensor output) 


Throttle position 
sensor 


7Е00633 


Fig. 52—Terminal location 


(8) Connect a voltmeter between terminal 2 (sensor 
output) and terminal 4 (sensor ground) of the TPS, 
refer Fig. 52. : 

(9) Turn the ignition switch to the ON position (do 
not start the engine). 

(10) Check the output voltage of the TPS is 0.4 to 
1.0 volts. 

(11) If voltage is not to specification check the 
throttle position sensor and the related harness. 

(12) Remove feeler gauge and switch OFF the 
ignition. 


Throttle Stop Screw (Fixed SAS) 


CAUTION: The fixed SAS does not require 
regular adjustment, as it has been precisely set 
by the manufacturer. If the adjustment has been 
disturbed, the screw must be adjusted as 
follows. 


(1) Disconnect the accelerator cable. 

(2) Loosen the fixed SAS lock nut, refer Fig. 53. 

(3) Back off the screw until it is clear of the 
throttle valve lever. 
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(4) Turn the screw in until it just contacts the throttle 
valve lever, then turn the screw in another 1!4 turns. 

(5) Hold the fixed SAS screw in this position and 
tighten the lock nut securely. 

(6) Reconnect the accelerator cable and adjust if 
necessary. 


Fixed SAS 
(Throttle stop screw 


7Е00634 
) 


Fig. 53—Fixed SAS (throttle stop screw) 


Idie Speed 


Idle speed adjustment is controlled automatically by 
the ISC motor system. 

The standard idle speed has been adjusted by the 
speed adjusting screw (SAS), by the manufacturer and 
there should normally ђе no need for readjustment. 


NOTE: If adjustment is required proceed as 
follows:— 


(1) Confirm that the spark plugs, injectors, idle 
speed control servo and' compression pressures are all 
normal. 

(2) Ensure that the engine is at normal operating 
temperature, all vehicle lighting and accessories are 
turned OFF and the transaxle is in Neutral or Park and 
the ignition timing is adjusted correctly. 

(3) If the MUT is used, connect it to the diagnosis 
plug. 


NOTE: When the MUT is used, the diagnosis 
control terminals are earthed. 


(4) If the MUT is not used, use a suitable test lead 
to bridge terminals 10 and 12 in the self diagnosis 
connector, refer Fig. 54. ; 


NOTE: Ensure you are bridging the correct 
terminals, incorrect terminal connections will 
result in computer failure. 


i 
17Е00770 


Fig. 54—Self diagnosis connector bridging 


(5) Connect a suitable jumper lead to electronic 
spark advance cut terminal, refer Fig. 55. 


Spark advance 
cut terminal 


Fig. 55—Electronic spark advance cut terminal 


- 


(6) Start the engine and let it idle. 
(7) Check the idle speed is to specification. 


+. M 
NOTE: To connect tachometer, pull back boot on 
the power transistor connector and inert a 
suitable probe into the white wire terminal. 


NOTE: If the MUT is used, select item No. 22 and 
read the idle speed. 


NOTE: The engine speed may be 20 to 100 rpm 
lower than specified for a new vehicle (driven 
500 km or less), but no adjustment is necessary. 


(8) If the idle speed is not to specification, remove 
the speed adjusting screw sealing cap and turn the SAS 
to achieve the correct idle speed, refer Fig. 56. 
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Fig. 56—Speed adjusting screw (SAS) 


NOTE: If the idle speed is higher than specified, 
even when the SAS is fully closed, check the 
fixed SAS (Throttle stop screw) to see if it has 
been moved. If so, adjust the throttle stop screw 
as outlined in this section. If not, it is possible 
that there is a leakage as a result of deterioration 
of the fast idle air valve (FIAV), and if so, the 
throttle body should be replaced. 


(9) Switch OFF the ignition, remove the jumper 
wires from the self diagnosis plug, disconnect the 
jumper lead from the spark advance cut terminal. 

(10) Restart the engine and let it idle for about ten 
minutes and check the idle speed is to specifications. 


Idle Speed and CO% Adjustment — 
Variable Resistor Setting KR (NZ) Only 


(1) Before checking idle speed prepare the vehicle as 
follows: ; 

Make sure that the engine is at normal operating 
temperature with coolant temperature 80? to 90°C. 

Place transmission in neutral. 

Turn all lights and accessories off. 

Make sure that the cooling fan is off. 

(2) Check ignition timing. Adjust to specification 
if necessary. Refer page 13-2.1. 

(3) Check idle speed. Adjust to specification if 
necessary. Refer page 13-2.1. 

(4) Adjust carbon monoxide concentration to 
specifications by using the variable resistor adjusting 
screw. To carry out this adjustment a MAS screwdriver, 
Part No. MD998299, is available. 


Fig. 56A—Variable resistor 
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Accelerator Cable Inspection and Adjustment COMPONENT TESTING 
NOTE: For models with auto-cruise control, Fuel Pump Operation Check 
refer to Section 5 this Group. (1) Turn ignition switch to OFF. 
(2) Apply 12V to the terminal of the checker 
(1) Ensure the engine is at normal operating connector in the engine bay, refer Fig. 57. 
temperature. 


(2) Turn air conditioner and lights OFF. 

(3) Check idle speed is to specification. 

(4) Stop engine (ignition switch OFF). 

(5) Check that there are no sharp bends in the 
accelerator cable. 

(6) Check accelerator cable for correct freeplay, if 
not to specification adjust by the following procedure: 

A. Turn ignition switch to the ON position 
(without starting the engine) and leave ignition ON for 
approx. 15 seconds. 

B. Loosen the adjusting bolts and then secure the 
outer cable so that the freeplay of the inner cable is 1-2 
mm Manual Trans. (3-5 mm Auto Trans.) 

C. Adjust accelerator cable play and confirm 
throttle lever stopper touches the fixed SAS screw. 


(4G54) x NE E 


а SAL . Fig. 57 — Checker connector 
si T bolt 


NOTE: The fuel pump being the in-tank 
type may be hard to hear. 
А (3) Pinch the fuel hose at the delivery pipe or place 
a hand on the pressure regulator and feel for pulsations. 
For further fuel pump testing, refer to Section 3 — 
Fuel Pump, this Group. 


i stss | cable 


(6G72) 
m 


= | 
E 1 Surge tank x 
Z, 


va 


Accelerator 
cable 


Fig. 56B — Accelerator cable adjustment 
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Air Flow Sensor (AFS) 


A faulty AFS will result in a self diagnosis fault or 
can also be detected with the Multi-Use-Tester. An AFS 
failure will not stop the engine from operating, it could 
cause fuel economy or driveability problems. 

(1) Start engine and run till normal operating 
temperature is obtained. 

(2) With the AFS connector coupled, connect a 
voltmeter to terminals 3 and 5 at the back of the 
connector, refer Fig. 58. 

(3) Measure the voltage at terminals 3 and 5. 


Engine speed (rpm) Output voltage (V) 
Idling 
3,000 2.2 to 3.2 


CAUTION: Use thin probes when attaching volt- 
meter to the back of the connector and be 
careful not to damage the water proof cover at 
the back of the connector. 


Control relay 


Aw flow sensor 


Component 
side connector 


(PGG БОБ 


Engine 
control 
unt 


Engine control unit 
connector 


Fig. 58—Air flow sensor schematic 


NOTE: For inspection of variable intake control 
system refer to Group 15. 


Intake Air Temperature Sensor 


(1) Uncouple the AFS connector at the air cleaner 
body. 

(2) Measure resistance between terminals 5 and 6. 
Heat the sensor with a hair drier and the resistance 
should decrease, refer Fig. 59. 


Atmospheric Pressure Sensor 


If the sensor is faulty a self diagnosis code will result. 
The voltage output from the sensor can be measured 
at the AFS connector. 

(1) With the AFS connector coupled, connect a 
voltmeter to terminals 5 and 2 at the back of the 
connector. 

(2) Turn the ignition ON, at atmospheric pressure 
(103 kPa), reading should be 4 volts (approx.). 


Intake air temperature sensor 


Air flow sensor connector 


190000000! 
N МА Ааа ААА 


7Е00661 


Temp °С Resistance К" 
0 60 
20 27 
80 0.4 


Fig. 59—Intake air temperature sensor inspection 


Atmospheric 
pressure 
sensor 


7FU0663 


Fig. 60—Atmospheric pressure sensor 
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Coolant Temperature Sensor 


If the sensor is faulty a self diagnosis code will result. 
The sensor can be checked by immersing in hot water. 

(1) Drain the engine coolant to a level below the inlet 
manifold. 

(2) Uncouple the connector and remove the sensor 
from the underside of the inlet manifold. 

(3) With the sensing portion of the unit immersed 
in water, heat the water and note the change in 
resistance, refer Fig. 61. 

(4) On installation of the sensor use Loctite 242 
(Part No. 4253293) on the threads and tighten to 20 
to 40 Nm. 


Coolant temperature 

sensor 

Sensor 
output 


Sensor 
ground 


Coolant temperature 
sensor connector 
(sensor side front view) 


Temp °C Resistance k? 
0 


Fig. 61—Coolant temperature sensor inspection 


Throttle Position Sensor 


If the sensor is faulty a self diagnosis code will result. 
The sensor can be checked using. an Ohmmeter. 

(1) Uncouple the TPS connector at the throttle body. 

(2) Measure the resistance between terminals 1 and 
4 at the TPS connector, refer Fig. 62. 

Requirement: 3.5-6.5k® 


7FU0673 


Fig. 62—Throttle position sensor inspection 


(3) Measure the resistance between terminal 2 and 
4 of the TPS connector. 


Resistance changes 
smoothly in proportion 
with the throttle valve 

opening angle. 


Operate the throttle 
valve slowly from the 
idle position to the 

full open position. 


(4) If the resistance is out of specification or fails 
to change smoothly, replace the TPS. 
Installation torque: 1.5-2.5Nm. 


Idle Position Switch 


ҒЫ 
0005 


Fig. 63—TPS with inbuilt idle position switch 


The idle switch, while checked by the self diagnosis 
system, can be inspected using the Multi-Use-Tester or 
by using an ohmmeter: 

(1) Uncouple the ISC motor connector at the 
throttle body. 

(2) Check continuity between terminals 3 and 4, 
refer Fig. 63. 


Depressed Open circuit 
Released 


Ground circuit 
(3) If out of specification, replace the TPS sensor 
assembly. 
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Fuel Control Relay (1) Remove the glove box undercover. 

(2) Remove the glove box. 

(3) Uncouple the relay connector and remove the 
relay. 


CAUTION: When applying the battery voltage 
direct, ensure it is to the correct terminals as 
outlined. Failure to do so may damage the relay. 


Failure of the control relay prevents power supply 
to the fuel pump, injectors, stepper motor and ECU, 
resulting in failure to start. 


(4) Check continuity between terminals as 
outlined in Fig. 65 when the coils are energised and 
not energised. 

(5) Replace the relay if faulty. 


А Voltage at Voltage at 
Source voltage Source voltage 


7200469 


i Continuity across 


7FUO470 


Fig. 65— Control relay inspection 
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Oxygen Sensor Single Wire Type 


On early models, if the sensor is faulty, a self 
diagnosis code will result. 

Check the sensor as follows: 

(1) Runthe engine until normal operating tempera- 
ture is reached. 

(2) Connect a voltmeter to the back of the sensor 
connector. 

(3) Start the engine and increase engine speed to 
2,500 rpm. The voltmeter should fluctuate between 0V 
and IV approximately 7 or 8 times in 10 seconds. 


Element Nut 


Housing Spring 


же 


7 Connector 
EE 
EZ 


Fig. 66—Oxygen sensor 


(4) Replace the oxygen sensor if faulty. 


NOTE: Prior to fitting a sensor to the exhaust 
manifold, coat the threads with a copper based 
thread release agent (Ampol KOPR KOTE or 
equivalent). 

If the threads are not protected, the sensor 
will be impossible to remove, if required at a 
later date. 


(5) Tighten the sensor to 50-60Nm. 


Oxygen Sensor 4 Wire Type 


If the sensor is faulty a self diagnosis code will result. 
Check the sensor as follows: 


Oxygen sensor 


Fig. 67—Oxygen sensor 4 wire type 


(1) Disconnect the oxygen sensor connector and 
connect the Special Tool MB991223, Harness Set 
connector, to the oxygen sensor side connector, refer 
Fig. 68. 

(2) Check that there is continuity between terminals 
3 and 4 of the oxygen sensor connector. 

(3) If there is no continuity, replace the oxygen 
sensor. 


A. Harness side connector 


7FU0829 


РА 


МР991223 


7FU0830 


MB991223 
7200831 


Fig. 68—Oxygen sensor test connections 


(4) Warm up the engine until the engine coolant 
temperature becomes 80°C or higher. 

(5) Using jumper wires, connect the terminals 3 and 
4 of the oxygen sensor connector to the battery (+) and 
(—) terminals respectively. 

(6) Connect a digital voltmeter across terminals 1 
and 2. 

(7) Racing the engine repeatedly, measure the output 
voltage of the oxygen sensor. 
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Requirement: 16 + 3 Ohms @ 20°C. 
Engine Oxygen sensor Remarks 
output voltage 


When engine 0.6 — 10 У | When the air-fuel 
is raced mixture becomes 
richer as a result 

of repeated 


racing, the oxygen 
sensor should 
output a voltage 
of 0.6 — 1.0 V 


Power Transistor 


The power transistor may be checked as follows: Fig. 70—Injector resistance check 
(1) Connect a known good ignition coil to the power 
transistor as shown, refer Fig. 69. 
(2) Connect the leads of an Ohmmeter (containing 
a 3 volt battery) across terminals 1 and 2 («ve to 2) 
of the power transistor. 
(3) Connect and disconnect the negative lead of the 
Ohmmeter to terminal 1 of the power transistor. The 
ignition coil should emit a spark. 


Fig. 69—Checking power transistor 


NOTE: Do not use an Ohmmeter which uses a 
battery of greater capacity than 3 volts. The 
above test can be performed using a 3 volt 
battery with the battery positive connected to 
terminal 1 of the power transistor. 


(4) Replace the power transistor if faulty. 


Injectors 


The injectors can be checked for coil resistance as 
follows: 

(1) Uncouple the injector connector. 

(2) Measure the resistance across each injector 
terminal, refer Fig. 70. 
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Distributor 4 Cylinder Models 
Removal 


(1) Uncouple the distributor connector. 
(2) Remove high tension leads from spark plugs and 
coil. 


CAUTION: The correct method of detaching this 
type of lead from the spark plug, is to grasp the 
rubber insulator at the spark plug end and 
remove with a combined twisting and pulling 
motion. 


(3) Unfasten the retaining clips and remove the 
distributor cap. 

(4) Rotate the engine crankshaft until the 
distributor rotor is pointing towards the No. | 
cylinder firing position, ensuring that the crankshaft 
pulley timing mark is in line with the top dead centre 
(TDC) mark on the timing plate. 


NOTE: No. 1 firing position is when the rotor 
arm mark is aligned with the raised section 
on the top of the electrical connector, refer 
Fig. 71. 


(5) Remove distributor clamping nut. 

(6) Carefully remove the distributor from the 
engine, the shaft will rotate a small amount as the 
distributor gear is disengaged from the camshaft 
gear. 


NOTE: To retain the engine in the correct 
timing position, DO NOT rotate the 
cranksliaft while the distributor is removed. 


Alignment 


Fig. 71— No. 1 firing position (4 cyl. model) 


Disassembly 


(1) Remove the distributor rotor. 

(2) Remove the trigger disc retaining clip. 

(3) Using a suitable puller or levers, carefully 
remove the trigger disc and retaining pin. 


CAUTION: Care should be taken when removing 
the trigger disc as it can be easily bent during 
disassembly. It may be necessary to replace the 
trigger disc if it is bent on removal. 


(4) Remove the hall generator retaining clip. 

(5) Remove the hall generator retaining screws. 

(6) Remove the hall generator assembly. 

(7) Remove the main shaft retaining clip and main 
shaft bearing retaining screws. 

(8) Remove the drive gear retaining pin. 

(9) Remove the drive gear. 

(10) Remove the main shaft. 

(11) Remove main shaft bearing. 


Inspection 


Check all components for wear. 
Check cap and rotor for damage. 
Check cap for cracks. 

Check drive gear for wear or damage. 
Replace any defective components. 


Assembly 
Assemble by reversing the removal procedure. 


. Distributor cap . Bearing 
. Rotor . Seal 


. Retaining clip . Distributor body 

. Trigger disc . O-ring 

. Hall generator unit . Bush 

. Mainshaft Drive gear 
Retaining clip . Retaining pin 


Fig. 72—ECI Multi distributor (4 cyl models) 


Installation 


(1) Ensure the crankshaft is positioned at TDC with 
No. 1 piston on compression stroke. 
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(2) Align the mating mark (line) of the distributor 
housing with the protruding side of the drive gear roll 
pin, refer Fig. 73. 

(3) Insert the distributor into the cylinder head so 
as the retaining stud enters the retaining flange slot and 
is positioned in the middle of the slot. 

(4) The rotor arm mark should be aligned with or 
near to the raised section on the connector top, refer 
Fig. 73. 


NOTE: If not aligned, remove the distributor, 
repeat steps 2 and 3 above, ensuring the mating 
marks are aligned. 


Drive gear alignment 
for installation 


Rotor position prior 
lo installation 


Rotor position 
after installation 


Fig. 73— Distributor installation 


(5) Install retaining nut. 

(6) Install distributor cap. 

(7) Connect high tension leads and distributor con- 
nector. 

(8) Adjust ignition timing to specification. 


Hall Generator Unit Testing 


The Hall generator unit can be tested using the self 
diagnosis system MUT, or by using a voltmeter as 
follows:— j 

(1) Carefully remove water proof cover from the 
back of the distributor loom connector. 

(2) Using suitable probes connect a voltmeter to the 
Green/Black wire and the Black wire at the back of 
the connector. 

(3) Turn ignition on (DO NOT START) battery 
voltage should be available, (if not check associated 
wiring). 


NOTE: For items 4 to 9 use an analogue voltmeter 
set on low scale when check output voltage 
when cranking, because output values are low. 


(4) Connect voltmeter to Green/Yellow wire and 
Black. 
(5) Disconnect primary coil connector (refer this 
section for removal procedure). 
(6) Crank engine, voltage should be available. 
(7) 1f not replace hall generator assembly. 
(8) Connect voltmeter to Black/White wire and 
Black wire. 
(9) Crank engine, voltage should be available. 
(10) 1f not replace hall generator. 


(11) Replace water proof cover to back of the 
distributor connector. 
(12) Refit primary coil connector. 


Distributor V6 Models 
Removal 


(1) Uncouple the distributor connector. 

(2) Remove high tension leads from spark plugs 
and coil. 

CAUTION: The correct method of detaching 
this type of lead from the spark plug, is to 
grasp the rubber insulator at the spark plug 
end and remove with a combined twisting 
and pulling motion. 

(3) Rotate the engine crankshaft until the 
distributor rotor is pointing towards the No. 1 
cylinder firing position, ensuring that the crankshaft 
pulley timing mark is in line with the top dead centre 
(TDC) mark on the timing plate. 

(4) Unfasten the cap retaining screws and 
remove the distributor cap. 

NOTE: No. 1 firing position is when the rotor 
arm mark is aligned in the eight o'clock 
position, refer Fig. 74. 


Fig. 74—No. 1 firing position 


(5) Remove distributor clamping nut. 

(6) Carefully remove the distributor from the 
engine, the shaft will rotate a small amount as the 
distributor gear is disengaged from the camshaft 
gear. 


NOTE: To retain the engine in the correct 
timing position, DO NOT rotate the 
crankshaft while the distributor is removed. 


Disassembly 


(1) Remove the rotor holding bolt and remove 
rotor. 

(2) Remove the distributor cover. 

(3) Remove the centre screw and remove the 
spacer (upper). 

(4) Remove the washer. 
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1. Distributor cap 9. Sensor unit 

2. Rotor 10. Distributor housing 
3. “О” ring 11. Distributor shaft 
4. Cover 12. “О” ring 

5. Spacer (upper) 13. Wiring harness14 
6. Washer 14. Drive. gear 

7. Disc 15. Roll pin 

8. Spacer (lower) 


Fig. 75 — Distributor assembly 


(5) Remove the disc of the drive gear shaft. 

(6) Remove the spacer lower. 

(7) Remove the sensor unit. 

(8) Remove the wiring harness from the distributor 
housing. 

(9) Mark the drive gear and distributor housing for 
reference, remove the roll pin and slide the drive gear 
off the shaft. 

(10) Remove the shaft from the distributor housing. 


Inspection 


Check all components for wear. 
Check cap and rotor for damage. 
Check cap for cracks. 

Check drive gear for wear or damage. 
Replace any defective components. 


Assembly 


Install by reversing the disassembly procedure. 


Installation 


(1) Ensure the crankshaft is positioned at TDC with 
No. 1 piston on compression stroke. 

(2) Align the mating mark (line) of the distributor 
housing with the protruding side of the drive gear roll 
pin, refer Fig. 76. 


Mating mark 
(housinc) 

| 

Mating mark 


Fig. 76— Distributor installation 


(3) Insert the distributor into the cylinder head so 
as the retaining stud enters the retaining flange slot and 
is positioned in the middle of the slot. 

(4) The rotor arm should be aligned in the eight 
o'clock position, refer Fig. 74. 


NOTE: If not aligned, remove the distributor, 
repeat steps 2 and 3 above, ensuring the mating 
marks are aligned. 


(5) Install retaining nut. 

(6) Install distributor cap. 

(7) Connect high tension leads and distributor 
connector. 

(8) Adjust ignition timing to specification. 


Fig. 77—Adjusting ignition timing 
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Ignition Coil 


(1) Check coil primary resistance by connecting an 
Ohmmeter between the positive and negative coil 
terminals. 

(2) Check coil secondary resistance by connecting 
an Ohmmeter between the negative terminal and the 
high tension tower. 

Requirement—Primary 0.72 to 0.88 Ohm 

—Secondary 10.29 to 13.92 kOhm 


Early 


models Primary 
terminal 


Secondary 


terminal 


Late 
models 


Fig. 78—Ignition coil terminals 


NOTE: The connector has a locking tab on the 
underside which is concealed by a rubber boot. To 
uncouple, squeeze the rubber boot between the 
thumb and forefinger (refer Fig. 79), paying 
particular attention to releasing the locking tab in 
direction ‘A’. 

Attempting to uncouple the connector without 
fully unlatching the lock tab will result in damage 
to the connector and/or coil. 


Fig. 79—Uncoupling coil primary connector 


попуне шесте мете 
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Throttle Воду 


NOTE: The procedure outlined below describes 
the disassembly of the throttle body when 
removed from the engine. If the throttle body 
requires repairing or component replacing, 
remove only the component/s needed to carry 
out the repairs. 


Disassembly 


(1) Unscrew the TPS retaining bolts and remove the 
throttle position sensor. 

(2) Unscrew the idle speed control servo and stepper 
motor retaining bolts and remove the assembly, refer 
Fig. 81. 


NOTE: Do not remove the throttle valve. 


* Be careful when removing the throttle 
position sensor and idle speed control servo 
mounting screws as adhesive has been applied 
to these screws. 


* When loosening a Phillips screw which has 
been firmly tightened, use a Phillips screwdriver 
that is an exact fit for the screw. 


Inspection 
(1) Clean all throttle body parts. 


NOTE: Do not use solvent to clean the following 
parts 


* Throttle position sensor 
* Idle speed control servo. 


If these parts are immersed in solvent, their insulation 
will deteriorate. Wipe them with cloth only. 


(2) Check if vacuum port or passage is clogged. Use 
compressed air to clean the vacuum passage. 


Assembly 


Assemble by reversing removal procedure, noting the 
following: 

(1) Make sure the joints of the TPS are aligned 
correctly on istallation. Reset the TPS to specifications. 


777 7FU0627 


Fig. 80—Throttle valve area cleaning 


Throttle Valve Area Cleaning 


If necessary, the throttle valve can be cleaned to 
prevent carbon build-up which can cause a blockage 
in the system. 

Clean the throttle valve using the following 
procedure: 

(1) Give the engine sufficient warm-up and switch 
OFF. 

(2) Disconnect the air intake hose at the throttle 
body side. 


NOTE: Plug the bypass passage entrance of the 
throttle body, refer Fig. 80. 


CAUTION: Make sure that no cleaning liquid 
enters the bypass passages, or damage may 
result. 


(3) Spray the valve from outside the throttle body 
with a suitable carburettor cleaner (CRC Clean R. 
Carb, STP Carb Spray Cleaner or equivalent) and 
let it soak for five minutes. 

(4) Reconnect intake hose and start engine. 

(5) Race engine several times and idle for about 
one minute. 

(6) Repeat steps 2 to 5. 
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Fig. 81—Throttle body components 
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Fig. 83—Vacuum control system V6 models 
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SECTION 3—ELECTRIC FUEL PUMP 


SPECIFICATIONS 
Low Pressure Type — Carburettor Models 
Type ess taeda sete ideals PE eee nda gs EUR нА ntt Vane pump 
Босайоны use о ed ewe К Cn tb ela С In tank 
Flow rate — I2 €O.1V .............................. 80 litres/hour € 20 + 2 kPa 
SOS SOV c s КТА” 140 litres/hour €? 29 x 2 kPa 
Maximum output pressure (ипгерша(ей).................... 68.6 to 98.0 kPa @ 12 x 0.1 V 


117.6 kPa (max) € 13.5 + 0.1 V 


Delivery ргевӛше........................................ 19.6 to 24.5 kPa (with return line blocked off) 


High Pressure Type — ECI-Mulü Models 


Туреунелха аулына x PIS Араны алы Da Impeller 

Location. «etx ту ке s e ОТСЕК: In tank 

Flow rate — @ 12V ............................ PH 80 litres/hour (minimum) @ 300 kPa 
SHON ek eh vut e b e rat beers 20 litres/hour (minimum) @ 250 kPa 

Maximum output pressure (unregulated). ................... 330 kPa 

Delivery pressure «cec CR GLISSE RR Re аа ы жз 265 kPa 

Relief valve pressure .................................... 650 kPa max @ 12V with no flow 


High Pressure Type — ECI-Multi Models (with combined pump/sender unit) 


ip Impeller 
Боса О ел ad aA bes eR ER mia dee Ae UO UI ed In tank 
Flow tate ӨСІМ. scole ан за poate tessa oaks 80 litres/hour (minimum) €? 294 kPa 
ROS.) ANE 20 litres/hour (minimum) € 250 kPa 
Maximum pressure of flow € 12 volts .................... 637 kPa 
SPECIAL TOOLS 
EI4M35 ы so aya a E ERE wS ea ee Fuel pump pressure test kit (ECI-Multi) 


TORQUE SPECIFICATIONS 


Nm 
Fuel hose to delivery pipe ............................ 5-6 
Fuel hose to шеіршар................................ 25-33 
Fuel pump to tank (upper) ............................ 2-3 
Fuel pump to tank (lower) ............................ 9-14 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A 


REVISED 
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SERVICE DIAGNOSIS 


Possible Cause Corrective Action 

Kinked or leaking fuel line, hose or | Check routing and condition of 
connection. lines, hoses and connections. 

In line or pump unit fuel filter Replace in line filter, or clean tank 
blocked. and replace pump unit filter. 


FUEL DELIVERY 
PRESSURE LOW 


Fuel pump relief valve faulty. Replace fuel pump unit. 
Faulty pressure regulator (valve Check and replace pressure 
open) — ECI-Multi. regulator. 

Fuel pump drive control system Check drive system, replace 
faulty. components as necessary. 
Fuel pump faulty. Replace fuel pump unit. 
Blocked or kinked fuel return hose Clean or replace hose or pipe. 
or pipe. 

Faulty pressure regulator (valve Replace pressure regulator. 
binding) — ECI-Multi. 

Fuel pump relief valve faulty (carb. Replace fuel pump unit. 
models) 


FUEL DELIVERY 
PRESSURE HIGH 


NO FUEL DELIVERY 


In line or pump unit fuel filter Replace in line filter, or clean tank 
blocked. and replace pump unit filter. 
Blockage in fuel line. Clean out fuel lines as necessary. 


Kinked fuel line or hose. Check routing of hoses and lines, 
repair or replace as necessary. 


Fuel pump relief valve stuck open. Replace fuel pump unit. 


Pressure regulator faulty (valve Replace pressure regulator. 
leaking) 


Faulty injector (stuck open). Replace injector. 
Pressure regulator valve stuck open Replace pressure regulator. 


Fuel pump check valve binding. Replace fuel pump unit. 


Fault in wiring harness. Check wiring, repair as necessary. 
Fuel pump control unit faulty. Check control unit as outlined this 
section, replace if necessary. 
Fuel pump faulty. Test pump as outlined this section, 
replace if necessary. 


Fault in wiring harness Check wiring, repair as necessary. 


Fuel pump control unit faulty. Check control unit as outlined in 
Section 2. 
Fuel pump faulty. Test pump as outlined this section, 
replace if necessary. 


FUEL PRESSURE 
DROPS SLOWLY AFTER 
ENGINE STOPPED 
(ECI-Mult1) 


FUEL PRESSURE 
DROPS QUICKLY 
AFTER ENGINE 
STOPPED (ECI-Multi) 


FUEL PUMP 
INOPERATIVE 
Carburettor Models 


ECI-Multi 
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GENERAL INFORMATION 


Fuel Pump 


The fuel pump is an in-tank unit, with a low pressure 
type in carburettor models and high pressure type in 
ECI-Multi models. 

Pump operation for both types is governed by a 
control relay mounted on the lower left hand side of 
the glove box opening. On fuel injection models the 
control relay works in conjunction with the ECI-Multi 
computer. 


Low pressure 


High pressure 
pump pump 


Fig. I—High and low pressure fuel pump units 


Delivery pressure on the low pressure pump is 
regulated by a relief valve mounted on the pump unit. 
A pressure regulator in conjunction with the fuel 
pressure solenoid, controls delivery pressure from the 
high pressure pump. 


Fuel Pump Control Unit 


Carburettor Models 


The control unit is a transistorised unit which 
supplies power to the fuel pump under the following 
conditions only: 

* With the ignition switch in the START position 
ie engine cranking. 

* With the ignition switch in the ON position with 
the engine running. 


This ensures that should the engine stall, e.g. in the 
event of an accident, the pump will stop operating. 


ECI-Multi 


Refer to Section 2 this group, for control unit 
operation. 


Fuel Supply System (refer Fig. 2) 


Carburettor Models 


A fuel vapour seperator tank (V.S.T.) is mounted on 
the cylinder head adjacent to the distributor and 
incorporates three outlets. Fuel from the fuel tank 
enters the V.STT. through the middle outlet then flows 
through the lower outlet to the carburettor. With the 
engine running, excess fuel is returned to the fuel tank 
from the upper outlet via the carburettor accelerator 
pump body. When the engine is stopped, fuel vapours 
generated in the fuel supply system are returned to the 
fuel tank in the same way. 


NOTE: To ensure adequate fuel supply, it is 
essential that hoses are connected correctly. 


ЕСІ-Мині 


The pressure regulator always maintains the injector 
fuel pressure at a level 330 kPa higher than the 
manifold pressure. By doing so, the fuel injection 
amount is kept constant even when the manifold 
pressure changes. 

Ordinarily, the intake manifold vacuum acts upon 
the pressure regulator to maintain a constant fuel 
pressure. However, during starting when intake air and 
engine coolant temperatures are high, the fuel pressure 
solenoid valve is activated allowing atmospheric 
pressure to act on the pressure regulator. This slightly 
raises the fuel pressure, providing reliable hot start and 
idle characteristics. 


FUEL PUMP TESTING 
Carburettor Models 


Pressure Test 


(1) Disconnect the fuel supply hose to the V.S T. and 
“Tee” a suitable pressure gauge between the hose and 
the V.ST., and block off the return line. 

(2) Start the engine and with it running at 1000 
rp.m., check that delivery pressure is within 
specifications. 

(3) 1f delivery pressure is not within specifications 
check possible causes listed in "Service Diagnosis". 


Electrical Test 


(1) Disconnect the primary ignition wiring at the 
distributor. 

(2) Connect a voltmeter across the battery terminals 
and with the 1gnition switch in the START position 
measure cranking voltage. 

(3) Disconnect the wiring harness at the fuel pump 
and connect a voltmeter across the harness connector 
terminals (voltmeter positive to black/yellow wire). 

(4) Turn ignition switch to START position, і.е. 
engine cranking, and check voltmeter reading. 
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Low pressure system 
(carburettor models) 


V.S.T. 


Carburettor 
fuel inlet 


Accelerator 
pump body 


Fuel tank 


High pressure system 4G5 engine 
(ECI-Multi) 


КІШІ! 
ШІ 
g L 


9 pressure 


[ WT regulator 
== From fuel pump 


-— 

To fuel tank 
Fuel injector 

Intake air temperature sensor 


Coolant temperature sensor 


Fig. 2—Fuel delivery system cylinder (4 cylinder) 


13-3-5 
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Fig. 3—Fuel delivery system V6 engine 
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(5) If battery cranking voltage is indicated proceed 
to step 6, if not proceed to step 8. 


(6) Apply battery voltage across the pump, refer Fig. 
4 (battery positive to black/yellow wire). Pump 
operation should be audible. 


NOTE: Continue test only as long as is necessary 
to confirm fuel pump operation. 


Fig. 4—Testing fuel pump 


(7) If pump does not operate, check pump wiring 
for continuity and connections for tightness. If no fault 
is evident in the wiring the pump must be replaced as 
an assembly. 


(8) Remove the glove box to gain access to the fuel 
pump control unit and remove the unit attaching bolt, 
refer Fig. 5. 


(9) With the harness connected to the unit, check 
voltage at terminal 6, refer Fig. 6, with the ignition 
switch in the START position. If cranking voltage is 
indicated, check wiring and connectors between the 
control unit and the pump, if not proceed to step 10. 


(10) Check voltage at terminal 4, with the ignition 
switch in the START position. If cranking voltage is 
indicated, proceed to step 11, if not, check wiring and 
connectors between ignition switch and control unit. 


(11) Check voltage at terminal 5 with the ignition 
switch in the ON position. If 12V is indicated, proceed 
to step 12, if not, check wiring between the control unit 
and the ignition switch for continuity. 


(12) With the ignition switch in the OFF position, use 
an ohmmeter to check for continuity between terminal 
3 and earth. If continuity does not exist, check wiring 
for open circuits. If continuity exists replace the relay. 


Fig. 5—Fuel pump control unit 


Fig. 6—Relay terminal locations 


ECI-Multi 
Pressure Test 


NOTE: On fuel injection models, the residual fuel 
pressure, and amount of fuel remaining in the 
fuel lines, make it, essential that care is taken 
when disconnecting fuel lines. Use suitable 
containers and/or rags to contain fuel spillage. 


(1) Disconnect the battery negative (-) terminal. 
(2) Disconnect the fuel hose at the delivery pipe. 


NOTE: Support the square boss on the end of the 
delivery pipe to prevent distortion of the pipe 
and attaching brackets. 


(3) Using special tool Tester Kit, install the pressure 
gauge to the delivery pipe, refer Fig. 7. 
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Fuel pressure 
gauge 


Fig. 7— Pressure gauge attachment 


(4) Re-connect the battery negative (-) terminal. 

(5) Apply battery voltage to the checker connector 
terminal (refer Fig. 8) to operate the fuel pump. Check 
to ensure there is no fuel leakage at the gauge or gauge 
connection to the delivery pipe. 

(6) Disconnect the vacuum hose from the pressure 
regulator and plug the hose end. Measure the fuel 
pressure during idling. 

Requirement:— 330 kPa. 


Fuel checker 
connector 


Fig. 8—Checker connector 


(7) Re-connect the vacuum hose to the pressure 
regulator and measure the pressure. 
Requirement:— 265 kPa approx. (NOTE: this 
reading varies with manifold 
pressure.) 


(8) Stop the engine and observe the fuel gauge which 
should remain steady. If the pressure drops, note the 
rate of drop and refer to the Service Diagnosis chart 
for the possible cause and correction. 


NOTE: If the fuel return hose is removed from 
the pressure regulator for any repairs, refit as 
follows:— 

Ensure the hose is pushed onto the nipple up 
to the regulator body and the clamp is fitted 
on the hose as close to the regulator body as 
possible. 


(9) Disconnect the pressure gauge from the delivery 
pipe. 


CAUTION: Cover the hose connection to prevent 
fuel spillage. 


(10) Using new gaskets, connect the fuel hose to the 
delivery pipe. Tighten the bolt to the specified torque 
while supporting the delivery pipe. 


NOTE: Whenever the fuel delivery hose is 
removed from the filter, NEW copper gaskets 
MUST be used. 


(11) Apply battery voltage to the fuel pump drive 
terminal of the checker connector and check the fuel 
system for leaks. 


Electrical Test 


(1) Check pump operation by applying battery 
voltage to No. 1 terminal of checker connector. 

(2) Pinch the fuel hose at the delivery pipe, or place 
a hand on the pressure regulator and feel for pulsations. 

If the pump does not operate check wiring to pump, 
if not faulty, proceed to step 8. If the pump operates 
but the vehicle will not start, check the pump further 
as follows: 

(3) Disconnect the primary ignition wiring at the 
coil. 

(4) Connect a voltmeter across the battery terminals 
and with the ignition switch in the START position, 
measure cranking voltage. 

(5) Disconnect the wiring harness at the fuel pump 
and connect a voltmeter across the harness connector 
terminals (voltmeter positive to black/white wire). 

(6) Turn ignition switch to START position, i.e. 
engine cranking, and check voltmeter reading. 

(7) If battery cranking voltage is indicated, proceed 
to step 8, if not check control relay as outlined in 
Section 2. 


Fig. 9—Testing fuel pump 
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NOTE: Continue test only as long as is necessary 
to confirm fuel pump operation. 


(8) If pump does not operate, check pump wiring 
for continuity and connections for tightness. If no fault 
is evident in the wiring, check the pump motor for 
continuity. If the pump is faulty, the pump must be 
replaced as an assembly. 


FUEL PUMP REPLACEMENT 


Removal 


(1) Remove the fuel tank filler cap and drain the fuel 
tank. 

(2) Disconnect the fuel hose and wiring from the 
pump unit. 

(3) Loosen the fuel tank strap rear attaching nuts 
to the end of the stud threads. 

(4) Remove the fuel pump retaining screws, refer 
Fig. 10. 

(5) Remove the fuel pump from the tank. 


Fig. 10—Fuel pump retaining screws 


Installation 


Install by reversing removal procedure using a new 
seal and noting the following: 

(1) Replace the “O” ring on lower retaining nut, and 
tighten nut to specified torque. 

(2) Ensure that the upper retaining screws are 
tightened evenly and to the specified torque. 


NOTE: If the lower fuel pump retaining bolt is 
not tightened to the specified torque a fuel 
leakage may result. 
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SECTION 4 — FUEL TANK 


GENERAL INFORMATION 


The fuel tank is located at the rear of the body under 
the trunk compartment floor, a seperate filler neck is 
situated in the left hand rear quarter panel. 

The fuel tank is an *Evaporative Control System" 
type, i.e. not directly vented to atmosphere. Venting is 
achieved by a hose from the fuel tank to the fuel vapour 
storage canister. 

A two way (or overfill limiting) valve and a vacuum 
relief filler cap ensure correct operation of the fuel tank 
evaporative emission control system. 

For a full description of the system and component 
testing procedures, refer Group 17 — Emissions 
Control Systems. 


NOTE: To ensure effective operation of the 
Evaporative Emissions System it is essential that 
all lines are connected securely and correctly 
and are not kinked or leaking. 


NOTE: If a car is to be stored for any appreciable- 
length of time, the fuel should be drained from 
the entire system in order to prevent gum 
formation. 


FUEL TANK 


CAUTION: Since a fuel tank contains a poten- 
tially explosive mixture of fuel vapours and air, 
it is essential that the following precautions are 
observed when working on the fuel tank. 

* Ensure that the ignition is switched OFF 
or that the battery is disconnected. 

* NEVER attempt to weld a fuel tank. 

* Prior to working on the fuel tank or fuel 
lines, loosen the fuel cap to release any pressure 
in the fuel supply system. 


Removal Sedan 


(1) Empty the fuel tank. 
(2) Disconnect the fuel supply, return and vapour 
hoses, the filler neck hose and all electrical wiring. 


NOTE: When disconnecting all hoses, identify 
each for ease of reassembly. 


(3) Remove the park brake retaining clamps from 
the fuel tank. 

(4) Loosen the tank band installation nut (refer 
Fig. 2) and lower the fuel tank slightly. 

(5) Open the clamps on top of the fuel tank and 
remove the electrical harness. 

(6) Remove the tank band nuts and lower the tank 
from the vehicle. 


Fig. 2—Tank band installation nut 


Inspection 


(1) Remove the fuel gauge sender unit, refer this 
Section and fuel pump, refer Section 3. 

(2) Check hoses and pipes for cracking or damage. 

(3) Check the tank for deformation, corrosion or 
cracking. 

(4) Check the fuel tank for dust or foreign material. 

(5) Check the tank pads for peeling or damage. 

(6) Check the operation of the 2-way valve. 


NOTE: If the inside of the tank is to be cleaned 
use only one of the following:— 
(1) Kerosene 
(2) Trichloroethylene 
(3) A neutral emulsion type detergent 


Installation 


Installation is a reversal of the removal procedure 
noting the following:— 

(1) If a pad is to be attached, clean the upper surface 
of the tank and apply a coating of a dry-type adhesive 
to the entire surface where it is to be attached. 

(2) Use new seals on the fuel gauge sender unit and 
fuel pump. 
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SECTION 5 — CRUISE CONTROL 


TROUBLESHOOTING FLOW CHART (2) Check the link assembly and the movement 
of all cables are all working smoothly. 

(3) Check that there is no excessive play or tension 
in each cable. 


Before commencing troubleshooting, inspect each of 
the following and if there is an abnormality, carry 
out a repair. 

(1) Check the installation and connection routes of 
the cables and vacuum hoses of the auto-cruise 
vacuum pump assembly, actuator and link assembly 
are all normal. 


Auto-cruise control system is cancelled when 
cancellation not wanted. 

Or, the auto-cruise control system cannot be set 
after an automatic cancellations. 


Check the diagnosis 
output. 
Y. 


Is the result of the diagnosis inspection No | Carry out a diagnosis output check for the circuits 
normal? and check items. 


es 
Yes 
Can the auto-cruise control system be set No, | Refer to the trouble symptoms "'Cruise control 
now? cannot be set" heading. 
Yes 


Set the auto-cruise control 


system and conduct a road 
test. 


Yes 
Did the problem reoccur? Check the diagnosis output. 


NO The cause is probably automatic cancellation by 


driving on steep slopes, or a temporary faulty 
connection in a connector. 
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Auto-crusie control system cannot be set. 
Conduct input check. 


Y 


Yes 
Are input checks normal? 


Code 21 remains even though SET Replace the control 
switch is set to OFF. switch. 

Repair the harness. 
Code 22 remains even though Replace the control 
RESUME switch is set to OFF. switch. 


Repair the harness. 


Code 23 is not cancelled even if the Malfunction of stop lamp | Replace stop lamp 
stop lamp switch is turned OFF by switch circuit. switch or repair 
releasing the brake pedal. harness. 


Code 25 does not disappear, and Malfunction of the Check or repair the 
code 24 does not appear, even vehicle speed sensor vehicle speed 
though vehicle speed reaches circuit (damaged or sensor circuit. 
approximately 40 km/h or higher. disconnected wiring, or 

short-circuit). 


Code 26 is not cancelled even if the Malfunction of clutch Replace clutch 
clutch switch is turned OFF by switch circuit. (M/T) or switch or inhibitor 
releasing the clutch pedal (M/T) or malfunction of inhibitor switch or repair 
Code 26 is not cancelled if the switch circuit. harness. 

selector lever is moved to any 

position but “N” or “P”. 


Code 27 remains even when the Malfunction of CANCEL | Replace the control 
CANCEL switch is set to OFF. switch circuit. switch or repair the 
harness. 


Code 28 remains even when the Malfunction of TPS Replace the sensor 
accelerator pedal is released. circuit of accelerator or repair the 
position sensor circuit. harness. 


Code 29 remains even when idle Malfunction of idle Replace switch or 
switch set to ON. switch circuit. repair the harness. 


Check the auto-cruise vacuum pump circuit. 


NOTE: If the results of the auto-cruise vacuum pump circuit and vacuum pump and/or 
actuator checks reveal no abnormal condition, replace the electronic control unit. 
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SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


• The set vehicle speed varies | Malfunction of the vehicle Repair the vehicle speed 
greatly upward or downward. | speed sensor circuit. sensor system, or replace the 

e “Hunching” (repeated 
alternating acceleration and 
decelaration) occurs after 
setting is made. 


part. 


Malfunction of the speedometer 
cable or speedometer drive 
gear. 


Auto-cruise vacuum pump Repair the electric vacuum 
circuit poor contact. pump system or replace the 
part. 


Malfunction of the ECLI. Replace the ECLI. 


The auto-cruise control system Damaged or disconnected Repair the harness or replace 
is not cancelled when the brake | wiring of the stop lamp switch the stop lamp switch. 
pedal is depressed. input circuit; brake switch (for 

auto-cruise control) malfunction 

(short-circuit). 


Auto-cruise vacuum pump drive | Repair the harness or replace 
circuit short-circuit. auto-cruise vacuum pump. 
Malfunction of the ECU. Replace the ECU. 


Damaged or disconnected Repair the harness, or repair or 
wiring of clutch switch input replace the clutch switch. 
circuit. 


The auto-cruise control system 
is not cancelled when the 
clutch pedal is depressed 
(vehicles with a manual 
transmission). (It is cancelled, 
however, when the brake pedal 
is depressed.) 


Clutch switch improper 
installation (won't switch ON). 


Malfunction of the ECU. Replace the ECU. 


The auto-cruise control system 
is not cancelled when the 
selector lever is moved to the 
"N" position. 

(It is cancelled, however, when 
the brake pedal is depressed.) 


Damaged or disconnected 
wiring of inhibitor switch input 
circuit. 


Repair the harness or repair or 
replace the inhibitor switch. 


Improper adjustment of inhibitor 
Switch. 


Malfunction of the ECU. 


Replace the ECU. 
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Possible Cause Corrective Action 


Cannot decelarate by using the | Temporary damaged or Repair the harness or replace 
SET switch. disconnected wiring of SET the auto-cruise control switch. 
switch input circuit. 


Repair the harness or replace 
the auto-cruise vacuum pump. 


Auto-cruise vacuum pump 
circuit poor contact. 


Malfunction of the vacuum 
pump assembly (including air 
leaks from negative pressure 
passage). 


Malfunction of the ECU. Replace the ECU. 


Cannot accelerate or resume Damaged or disconnected Repair the harness or replace 
speed by using the RESUME wiring, or short-circuit, of the auto-cruise control switch. 
Switch. RESUME switch input circuit. 


Auto-cruise vacuum pump 
circuit poor contact. 


Malfunction of the vacuum 

pump assembly (including air 
leaks from negative pressure 
passage). 


Malfunction of the ECU. Replace the ECU. 


Broken wire in the CANCEL Repair the harness or replace 
Switch circuit inside the control the auto-cruise control switch. 
switch. 


Malfunction of the ECU. Replace the ECU. 


Auto-cruise control system can Malfunction of the vehicle- Repair the vehicle-speed sensor 
be set while travelling at a speed sensor circuit. System, or replace the part. 
vehicle speed of less than 

40 km/h, or there is no 

automatic cancellation at that 

speed. 


Repair the harness or replace 
the auto-cruise vacuum pump. 


Cruise control does not cancel 
even when the CANCEL switch 
is set to ON. (However, it is 
cancelled when the brake pedal 
is depressed.) 


Malfunction of the speedometer 
cable or the speedometer drive 
gear. 


Malfunction of the ECU. Replace the ECU. 


Damaged or disconnected bulb | Repair the harness or replace 
of indicator lamp or malfunction | the main switch. 
of the main switch. 


The indicator lamp of the main 
switch does not illuminate. (But 
auto-cruise control system is 
normal.) 


Harness damaged or 
disconnected. 
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Possible Cause Corrective Action 


Malfunction of control function Malfunction of circuit related to Repair the harness or replace 
by ON/OFF switching of ELC accelerator switch OFF the part. 
4 A/T accelerator switch. function. 


(Vehicle with Auto. Trans.) | 
Malfunction of the ECU. Replace the ECU. 


(Non-operation of lock up 
clutch, 2nd gear hold, etc.) 
Malfunction of circuit related to Repair the harness or replace 
overdrive cancellation, or the part. 
malfunction of ECU. 


Overdrive is not cancelled 
during fixed speed driving. 
(Vehicles with Auto. Trans.) 


No shift to overdrive during 
manual driving. 
(Vehicles with Auto-Trans.) 
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SYSTEM COMPONENTS 


The cruise control system consists of an electronic 
control unit a switch assembly, a vehicle speed sensor, 
cancel switches and a throttle actuator unit (vacuum 
pump operated). 


Electronic Control Unit (ECU) 


The control unit receives input from various sensors, 
determines the required throttle opening to achieve or 
maintain the desired (SET) speed, then operates the 
actuator accordingly. 

On vehicles with an automatic transaxle, the 
accelerator pedal earth circuit is completed through the 
cruise control ECU. 

The control unit opens the circuit when the cruise 
control system is operating and the accelerator pedal 
is at rest allowing the lock-up clutch to operate. 


Main Switch Assembly 


The main switch assembly is mounted in the 
instrument panel, refer Fig. 1. This switch controls the 
main power supply to the control unit. It is an ON- 
OFF type switch and incorporates an indicator lamp. 


Fig. 1 — Main switch assembly location 


Auto-Cruise Control Switch 


The auto-cruise control switch assembly is mounted on 
the steering wheel, refer Fig. 2 and incorporates the 
SET switch, RESUME switch and the CANCEL 
Switch. 


(A) Set switch — this switch has two functions: 
* To signal the contro! unit to activate (SET) 
the system at a particular speed. 

* To decrease the set speed if the system is 
already activated. 

(B) Resume switch — this switch also has two 
functions: 
eTo signal the control unit to re-activate the 
system if the system has been de-activated after 
being set. 

* To increase the set speed if the system is 
already activated. 

(C) Cancel switch — This switch cancels the 
constant vehicle speed settings. 


< Without SRS > 


pen ae — | | 


Sai p switch 


«With 585 > 


Auto-cruise 

control 

Switch 
RESUME: ON 


| acces NCANCEL: 
coast st tf ON 


Fig. 2 — Auto-cruise control switch location 


Vehicle Speed Sensor 


A reed switch is mounted in the speedometer. This 
switch completes the control unit signal circuit to earth 
four times per revolution of the speedometer drum. The 
ECLU uses these signals to calculate vehicle speed. 


Cancel Switches 


Output from the following switches signals the 
control unit to cancel or de-activate the system. 

* Stop Iamp switch — when brakes are applied. 

* Clutch switch (man. models) — when clutch pedal 

is pressed. 

* Inhibitor switch (auto. models) — when neutral 

is selected. 

If the system is de-activated as a result of any of the 
above conditions the set speed can be resumed by 
pressing the resume switch provided that vehicle speed 
is above 40 km/h. 


Actuator Assembly (Vacuum Pump) 


The actuator assembly consists of the diaphragm 
type negative pressure pump, driven by a DC motor 
and two solenoid valves (control valve and release 
valve). The rotary motion of the DC motor, is 
converted to the reciprocal motion of the diaphragm 
by the eccentric cam and rod. 

When the diaphragm moves in the direction that 
increases the pump operating chamber volume 
(downward), refer Fig. 3, the intake valve opens and 
the discharge valve closes, so that, air in the negative 
pressure path enters the pump operating chamber. 

On the other hand, when the diaphragm moves in 
the direction that reduces the pump operating chamber 
volume, (upward), refer Fig. 3, the discharge valve 
closes and the intake valve opens, discharging air to 
atmosphere. 
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Negative pressure path 


Plunger 


Return spring 


Contro! valve (ON) | 


Release valve (OFF) 


chamber 


Negative 
pressure path 
\ 


Pump operating Intake valve 
Discharge valve 
/ Diaphragm 


Breathing port 


DC motor 


Core Eccentric cam 


Arrow: Air pass 


отооб7 


Fig. 3 — Construction of motor driven negative pressure pump 


As the air so enters the chamber and the air is 
discharged to atmosphere in this way, a negative 
pressure develops. 

The solenoid valve plunger is kept fully retracted by 
the return spring, while the solenoid coil installed in 
the negative pressure path is not energized, so that the 
core inside port is open and the negative pressure path 
is open to atmosphere. When the solenoid coil is 
energized, the coil attracts the plunger to close the core 
port, shutting off the negative pressure path from 
atmosphere. 


Actuator (Construction) 


The actuator consists of the diaphragm, the case, the 
cover, the return spring etc. As the negative pressure 
acting on the negative pressure chamber which is 
formed by the diaphragm and the case increases, the 
diaphragm moves in the direction to pull the throttle 
cable. 


(for mounting inner cable) 
Bracket 


To motor 
driven 

negative 
pressure 
pump 
Case 


Negative pressure 


chamber 01N0068 


Fig. 4 — Vacuum actuator 


When the negative pressure decreases the diaphragm 
is made to move by the return spring in the direction 
to loosen the throttle cable. This way the throttle valve 
is opened or closed as the negative pressure to the 
negative pressure chamber increases or decreases. 


Actuator Assembly Operation 


The negative pressure path of the negative pressure 
pump is connected by a vacuum hose to the negative 
pressure chamber of the actuator. 

The DC motor of the negative pressure pump 
assembly, the control valve and the release valve are 
turned ON or OFF by the control signals from the 
control unit. 

There are four stages of actuator operation. 


1. Acceleration (Pull Mode) 


The DC motor, the control valve and the release valve 
are all energized. The DC motor drives the negative 
pressure pump and the control and release valves are 
closed to shut off the negative pressure path from the 
atmosphere. 

The negative pressure developed by the pump acts 
in the negative pressure chamber of the actuator, 
forcing the diaphragm to pull the cruise control cable 
to open the throttle valve. 


2. Hold Mode 


In this condition both the control solenoid valve and 
the released solenoid valve remain ON maintaining the 
vacuum (negative pressure) in the actuator, the pump 
is switched OFF, the diaphragm will not move and the 
throttle valve is kept stationary. 
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3. Release Mode (Decelaration) 


In this condition the control solenoid valve is OFF 
allowing for actuator vacuum to vent to atmosphere 
through a small port. This allows the actuator return 
spring to push the diaphragm back allowing the throttle 
valve return spring to reduce throttle valve opening. 


4. Cancel Mode 


In this condition both the control and release 
solenoid valves are OFF allowing actuator vacuum 
(negative pressure) to vent quickly. 


Vacuum hose 


To throttle 
valve 


Actuator 


Negative 
pressure path 


Motor driven 
negative pressure 


Control valve Release valve 
01N0062 


Motor driven nega- 
tive pressure pump 
DC motor) 


OFF: De-energized 
PULL ON ON 
RELEASE OFF OFF 


CANCEL 
Fig. 5 — Actuator operation mode sheet 


Solenoid valve 
ON: Close OFF: Open 
Operation 


Throttle Position Sensor (TPS) 


The throttle postion sensor which is shared by the 
engine control system outputs the throttle valve 
opening as an output voltage to the control unit. 


Idle Switch 


The idle switch built in the throttle position sensor 
corrects the TPS voltage variations and scatters with 
reference to the TPS voltage at which the idle switch 
is turned ON to OFF. 


Throttle . 
position 
sensor 


— —— T 1690186 


Engine 
control 
unit 


Throttle 
position 
Sensor 


c se 
ntrol 
unit 


Throttle position sensor 
Signa! input circuit 


07F0009 
Fig. 6 — TPS and idle switch 


SYSTEM OPERATION 


When the set button is pressed with the main switch 
ON the vehicle speed above 40 km/h the system 
operates as folows: 

(1) The ECU calculates vehicle speed from speed 
sensor input and stores this information as the set 
speed. 

(2) The ECU determined t’ ‘ial throttle opening 
required to maintain the se spet 

(3) The ECU supplies po. * actuator system 
to attain the required throttle g. 

(4) If necessary the ECU will “fine tune” the throttle 
opening by further actuator movement to compensate 
for operating conditions. 

Should the system be de-activated after a speed has 
been SET the ECU will use the information stored at 
step 1 to return the vehicle to the SET speed when 
required. 


NOTE: The set speed will be stored in the ECU 
memory until power to the ECU is cut, i.e. Main 
or ignition switch turned OFF. 
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SYSTEM OPERATION CHECK 


This check procedure should be carried out on an 
open stretch of road with due regard being given to 
prevailing speed limits and road conditions. 


NOTE: Cruise control speed testing cannot be 
performed on jack stands as the control unit 
would provide a throttle opening to cater for 
normal road load conditions and extremely high 
engine speeds would result. 


(1) Start the engine. 

(2) Switch the MAIN switch ON and check that the 
indicator lamp lights. 

(3) Drive the vehicle on a flat stretch of road at a 
speed above 40 km/h in 4th (auto.) or 5th (manual) 
gear. 

(4) Press and release the SET switch and release the 
accelerator pedal, set speed should be maintained. 

(5) Apply the brakes and slow the vehicle. 

(6) Release the brake pedal, speed should not 
increase. 

(7) Accelerate vehicle to a speed above 40 km/h but 
below previous set speed. 

(8) Press and release RESUME switch and release 
accelerator pedal, speed should increase to previous set 
speed. 

(9) Operate clutch pedal (man. models) or move gear 
lever to neutral (auto. models). Vehicle speed should 
immediately decrease. 

(10 Release clutch pedal or return gear lever to drive. 

(11) Before vehicle slows to 40 km/h or drops 20 
km/h below set speed press and release RESUME 
button, vehicle speed should return to previous set 
speed. 

(12) With the vehicle travelling at the set speed press 
and hold the RESUME switch, vehicle speed should 
gradually increase. 

(13) Release the RESUME switch and press and hold 
the SET switch, vehicle speed should gradually 
decrease. 

If the system does not perform as specified at any 
point refer to the service diagnosis procedures detailed 
in this section. 


COMPONENT TESTING 
Main Switch Assembly 


(1) Remove the instrument panel side switch 
assembly (which holds the main switch). 

(2) Disconnect the wiring loom connector. 

(3) Operate the switch and check the continuity 
between the terminals. 


Switc 1 ILL 
Position 


NEUTRAL 


ОО indicates continuity between terminals 


07М0016 


Fig. 7 — Main switch terminal location 


(4) If continuity is not as specified, replace the main 
switch. 

(5) Connect a battery across terminals 3 and 5 as 
shown in Fig. 8 and using a voltmeter check that 
battery voltage is available between terminal 4 and 5 
with the switch in the ON position. 


01М0017 


Fig. 8 — Main switch testing 


(6) Turn the main switch OFF and voltage should 
return to zero. 

(7) Replace the main switch if it does not perform 
as specified. 


Auto-Cruise Control Switches 


(1) Remove the horn pad. 

(2) Disconnect wiring loom connector. 

(3) Using a suitable Ohmmeter measure the 
resistance between the terminals when each of the SET, 
RESUME and CANCEL positions of the Auto-cruise 
control switch are pressed, refer Fig. 9. 
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« Without SRS > 


« With 585 > 


SET: ON 


07Ғ0012 


Resistance between 
SWITCH POSITION terminals 


Fig. 9 — Test auto-cruise control switch 


Brake Pedal Switch 


(1) Disconnect the wiring from the switch. 

(2) Using a suitable Ohmmeter check that switch 
continuity is as shown in Fig. 10. 

(3)If continuity is not as specified and switch 
adjustment is correct, refer Group 35, replace the 
switch. 


S Switch 


Stop light 


Brake switch switch 


Terminal 
Pedal 
position 


Pedal released 


Brakes applied 


B4 connector 
M 


Fig. 10 — Brake pedal switch continuity 


Clutch Pedal Switch (Man. Models) 


(1) Disconnect the wiring from the switch and 
connect a suitable Ohmmeter across switch terminals. 


(2) Check that there is no continuity with the pedal 
released and contunity with the pedal depressed. 

(3) If continuity is not as specified, replace the 
switch. 


Transaxle Inhibitor Switch (Auto. Models) 


(1) Disconnect the wiring from the inhibitor switch. 

(2) Check for continuity between inhibitor switch 
connector terminals 10 and 11, refer Fig. 11, with the 
gear lever in the “P” and “N” position. 

(3) If continuity is not as specified and the switch 
is correctly adjusted, refer Group 23, replace the switch. 


DA 
09090900 
< e У ЧУ ЧИ 


(2 то в X7 ) 
МАДА АТА ЛӘ АЛМА 
M 


Fig. 11 — Inhibitor switch continuity test 


Reed Switch Testing 
(1) Remove the instrument cluster, refer Group 52. 


CAUTION: THE INSTRUMENT CLUSTER 
MUST NOT BE ALLOWED TO FACE DOWN 
AT ANY TIME. THE TACHO MECHANISM 
USED HAS A SILICONE DAMPENING 
DEVICE WHICH WILL LEAK. 


(2) Connect an Ohmmeter across terminals 1 and 
2, refer Fig. 12. 


16М0027 


Fig. 12 — Reed switch testing 


(3) Rotate the speedometer drive. 

(4) The Ohmmeter should fluctuate between an 
open and closed circuit four times per revolution, i.e. 
4 pulses/rev. 


Auto-Cruise Vacuum Pump Master Control 
Solenoid Valve and Release Soleoid Valve 
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(1) Remove the auto-cruise vacuum pump wiring 
loom connector. 

(2) Using a suitable Ohmmeter, measure the 
resistance between terminals 1 and 2 and between 1 and 
3, refer Fig. 13, resistance should be 50-60 Q. 


07A0051 


4 


07A0050 


Fig. 13 — Pump testing 


(3) Check that solenoid valve operation is audible 
when battery voltage is applied between terminals 1 and 
2 and between 1 and 3. 

(4) Check that the vacuum pump motor operator 
when battery voltage is applied to terminals 1 and 4. 

(5) Replace the vacuum pump assembly if it does 
not perform as specified. 


Actuator 


Position of holder 


07A0052 


or more 


Fig. 14 — Actuator Testing 


(1) Disconnect the throttle cable from the actuator. 


(2) Remove the actuator mounting bolts and remove 
the actuator. 

(3) Apply negative pressure to the actuator with a 
vacuum pump and check that the holder moves more 
than 35 mm, in addition check that there is no change 
in the position of the holder when negative pressure 
is maintained in that condition. 


Electronic Control Unit 


The ECU is a transistorized unit incorporating a 
micro-computer. It cannot be tested and if, as a result 
of logical diagnosis, the control unit is identified as 
the faulty component, it should be replaced with a 
known good unit to verify the diagnosis. 

The ECU is mounted in the centre console behind 
the audio system, refer Fig. 15. 


Fig. 15 — ECU location 


Auto-Cruise Control Cable Inspection and 
Adjustment 


13N0152 


Fig. 16 — Cable cover 
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(D Remove the cable link actuator cover, refer 
Fig. 16. 


Adjusting nut A 


Fig. 17 — Link 'A' lock and adjusting nut 


(2) Loosen the adjusting nuts and lock nuts of the 
throttle lever and intermediate links A, B and C, so 
that the intermediate links A, B and C and the throttle 
lever can move freely. 


Link 'C' 
Adjusting nut ‘A’ 
Accelerator 


Adjusting 
nut ‘C’ 


Throttle cable 


Adjusting bolts ‘D’ 


=T] 
| 

Auto-cruise A 

control ? 


Throttle cable < 
Бгаскеї Throttle lever 


Fig. 18 — Cable components 


(3) Position the throttle cable bracket in the centre 
of its travel and tighten the adjusting bolts ‘D’. 

(4) With link ‘A; positioned against the stopper, 
rotate adjusting nut ‘A’ to remove cable freeplay. 

(5) Then unscrew the adjusting nut ‘A’ to achieve 
2-3 mm freeplay Auto Trans or 0-1 mm freeplay 
Manual Trans, then tighten lock nut. 

(6) With link ‘B’ against the stopper of link “С” rotate 
the adjusting nut ‘B’ to remove cable freeplay. 

(7) Then uncrew the adjusting nut 'B' approximately 
] turn to achieve 1-2 mm freeplay then tighten lock nut. 


Adjusting nut B 


Fig. 19 — Link B’ adjustment 
(8 With link 'C' against its stopper, rotate 
adjustment nut ‘C’ to remove cable freeplay. 


(9) Then unscrew the adjusting nut 'C' approxi- 
mately 1 turn to achieve 1-2 mm freeplay. 


Adjusting nut C 
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Fig. 20 — Link ‘C’ adjustment 


(10) Then tighten the lock nut. 

(11) After completing the adjustment procedure, 
confirm that the throttle valve opens and closes fully 
and is touching the fixed SAS screw by operating the 
accelerator pedal. 


Fixed SAS 
dut 
=) 


=== 


В 


Fig. 21 — Throttle lever stopper position 
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Fig. 22 — Cable installation 
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Accelerator Pedal Switch (where fitted) 

Faulty switch operation may result in: 

€ Excessive idle vibration 

€ Excessive vehicle “creep” in drive at idle 

€ Poor "take off" 

(1) With the pedal fully released check for 
continuity between terminals | and 2, refer Fig. 23, if 
an open circuit is indicated, check switch adjustment. 

(2) Check stroke ‘A’, refer Fig. 23. Stroke should 
be 2-6 mm. 

(3) Check resistance with the pedal depressed, an 
open circuit should be indicated. 

If the above conditions do not exist, replace the 
switch. 


Lock nut 


Fig. 23 — Accelerator pedal switch adjustment 


Cruise Control Input Signal Check 

The Input signal check is performed as follows:— 

(1) Connect a voltmeter or the M.U.T. to the 
diagnosis connector located near the fuse box on the 
driver's side of the cabin. Refer Fig. 24. 

(2) Turn the ignition switch ON. 

(3) Whilst holding the SET switch ON, turn ON 
the main switch and then within | second of activating 
the main switch release the SET switch and activate the 
RESUME switch. 

(4) Select self diagnosis for cruise control on the 
MUT and perform the input operation as nominated on 
the Input Check Function chart Fig. 26. 

(5) The code will display only while the input 
operation is being performed, i.e. you stop the operation 
(e.g. SET switch OFF) the code completes and then 
stops. 

(6) If the code does not stop when the operation is 
stopped, it indicates a fault in that system, also if no 
code is displayed there also could be a fault in the 
system. 
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To the 


cigarette ~ 
lighter 


Auto-cruise 
control 


Fig. 24 — Diagnosis connector location 


Self Diagnosis Check 


(1) Connect a voltmeter or the M.U.T. to the 
diagnosis connector located near the fuse box on the 
driver’s side of the cabin, refer Fig. 27 for code or 
display explanation. 


NOTE: Self diagnosis codes that are stored 
in the memory will be displayed when the 
MAIN switch and the ignition switch are 
ON after the cruise control cancellation 
occurs. 


NOTE: The self diagnosis code will only be 
displayed if the vehicle speed is below 20 
km/h or the vehicle is stationary. 


(2) When the cruise control MAIN switch is 
initially turned ON and the vehicle speed is above 
approximately 20 km/h à "code normal" is displayed, 
refer Fig. 25. lf the M.U.T. is used, the words "NO 
TROUBLE CODE" will be displayed. 


Display when vehicle speed is approximately 
20 km/h or higher, or before the auto-cruise 
control system is set. 


L 


Fig. 25 — Normal code above 20 km/h 
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Diagnosis Erase Procedure Using 
Multi-Use-Tester (MUT) 


Diagnosis erase function is available on this 
system. You can either disconnect the battery for 10 
seconds or use the diagnosis erase feature as follows: 

(1) Connect the M.U.T. to the diagnosis connector 
located near the fuse box on the driver's side of the 
cabin. Refer Fig. 24. 

(2) Tum the ignition switch ON. 

(3) Whilst holding the SET switch ON, turn ON 
the main switch and then within | second of activating 
the main switch release the SET switch and activate the 
RESUME switch. 

(4) Press Set and Brake switches simultaneously 
for 5 seconds. 

(5) Turn main switch OFF then ON. 

(6) Select self diagnosis for cruise control on the 
MUT and verify no trouble codes are present. 


© Mitsubishi Motors Australia Ltd. March 1995 
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REVISED 


Output codes 


13 - 5 - 16 


Input operation 


No. 


Display patterns 


Check results 


21 


H- 0.5 sec. 


| 


SET switch ON 


SET switch circuit 
normal 


22 


ГІЛІ 


RESUME switch ОМ 


RESUME switch circuit 
normal 


23 


ЛОШ 


Stop lamp switch ON (brake 
pedal depressed) 


Stop lamp switch 
normal 


24 г Driving at approx. 40 km/h or When both No. 24 and 
| ШІ higher No. 25 can be 
confirmed, vehicle 
ed sensor circuit 
25 c va Driving at less than approx. SER EN 
ІШІ 40 km/h, or stopped 
26 1. Clutch switch ON (clutch Inhibitor switch or 
n pedal depressed) clutch switch normal 
| | 2. Inhibitor switch ON (selector 
lever in 'N' or ‘P’ range) 
27 CANCEL switch ON CANCEL switch circuit 
| У ПИ noma 
28 Throttle position sensor (when Throttle position sensor 
Mil | the accelerator pedal is pressed | circuit 
more than halfway 
29 Idle switch OFF (accelerator Idle switch circuit 
ll ШП pedal depressed) normal 
Fig. 26 — Input signal check chart 
Output codes Probable cause 
No. Display patterns 
11 15 sec, 2 5665. 05 sec. Сора condition of auto-cruise vacuum pump drive 
3 secs. A 3 secs. y 
*12 >H= 05 sec. Abnormal condition of vehicle speed signal system 
*15 Control switch malfunction (when SET and RESUME 
|| | switches switched ON simultaneously for some period) 
*16 n Abnormal condition of ECU 
17 Abnormal condition of throttle position sensor or 
accelarator position sensor. 
Abnormal condition of idle switch 


Fig. 27 — Self diagnosis chart 
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. Fuel tank 

Pad 

Fuel main hose 
. Fuel filler hose 
Fuel filler neck 
Fuel tank cap 
Fuel vapor hose 
. e-way valve 

. Fuel return hose 
. Tank band 


SOHNOMAWNH 


= 


Fig. 3—Fuel tank components 


(3) To install the bands, tighten the nut until the T" 
end is hooked in the body groove and the nut end of 
the band contacts the body. 


NOTE: The tank band nuts are the self locking 
type. If removed replace with new nuts. 


(4) Connect all hoses to the correct pipes. 


FUEL GAUGE SENDER UNIT 


Removal 


(1) Drain the fuel to a level below the sender unit. 

(2) Disconnect the wiring from sender unit. 

(3) Remove the three retaining screws, refer Fig. 4, 
and remove the sender unit. 


Fig. 4— Fuel gauge sender unit removal 


Inspection 


Refer to Group 54 — for inspection and test 
procedures. 


Installation 


Install by reversing removal procedure, noting the 
following: 

(1) Use a new seal and ensure it is positioned 
correctly. 

(2) Position the sender unit so that the notch in the 
unit is positioned on the tab at the tank opening. 

(3) Ensure that the retaining screws are tightened 
evenly and securely. 


ELECTRIC FUEL PUMP 


For removal, installation and test procedures refer 
to Section 3. 
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SECTION 1 — COOLING SYSTEM SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


POOR COOLANT Low coolant level. Top up cooling system. 


CIRCULATION 


Collapsed radiator hose (a hose Replace hose. 
may only collapse at high engine 


speed). 


Water pump drive belt loose glazed Adjust drive belt or replace as 
or oil soaked. necessary. 

Water pump impeller broken or Replace water pump. 

loose on shaft. 


Radiator or engine water passages Drain and flush cooling system. 
restricted. 


Coolant frozen. Allow coolant to thaw and adjust 
coolant concentration to the level 
recommended for the expected 


temperature range. 


Coolant concentration too high Reduee coolant concentration to 
within the recommended limits. 


Drive belt glazed. Replace drive belt. 
Water pump or drive pulley loose Tighten components as necessary. 
Bearing worn, dry or damaged. Replace water pump. 


Faulty fan relay. 


WATER PUMP NOISY Drive belt loose Adjust to the specified tension. 


RADIATOR FAN RUNS 
CONTINUOUSLY 
— Ignition switch “OFF” 


Test relay, replace if faulty. 


Thermosensor faulty. Test thermosensor, replace if faulty. 


Short circuit in wiring harness. 


—lIgnition switch “ON” 


Disconnect thermosensor with 
ignition ON, if fan continues to 
run check the wiring harness 
between the thermosensor and the 
relay. 


Thermosensor faulty. 
Fan motor faulty. 
Fusible link burnt out. 


Open circuit in wiring harness. 


RADIATOR FAN 
INOPERATIVE 


Check all wiring and connections 
for continuity, repair as necessary. 


puce 
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SECTION 2 — COOLING SYSTEM 


SPECIFICATIONS 
Cooling system capacity — 4654 ЕСІ — MULTI models....... 9.6 litres 
— 4G54 Carby models ............... 8.4 litres 
— 6G72 models ..................... 9.5 litres 
Radiator 
Уре cesta eB аи ама и yaq E Lv LIRE VE RN SN er Bi esee Vertical flow fin and tube 
Core size — ECI-Multi models (4 cyl. and У6).............. 728 mm x 400 mm x 32 mm 
— Carburettor models........................... 728 mm x 400 mm x 16 mm 
Fin spacing — ECI-Multi models.......................... 3.0 F/2.0 mm 
— Carburettor models ...... ылы ыла wate 2.5 F/2.0 mm 
Heat rejection capacity — ECI-Multi models................ 50,500 KCal/hr 
— Carburettor models .............. 38,800 KCal/hr 
Radiator eap — type; eos eti а RET PEORES Pressure vent 
— release valve opening pressure 
— МР. — small cap ........................ 74 to 103 kPa 


Automatic transmission oil cooler — incorporating a double tube 
type, located in the bottom of the radiator as well as a fin tube type 
mounted forward of the radiator. 


Fan 
Number of blades ......................... 4 
DIAM EOE mir ган рын Sans РА 340 mm 
Drive nlt: uc оная Electric 

MOtot сырыл а ыы МЫНА ДАМ 4 cylinder V6 
TY Pepi а рауы ынаны катыса ы eco прота та ei SS D.C. Ferrite < 
Rated уоПаре............................. 12V — 
Rated current x «etu e re ence 6.7 + 1A 12.2 + 1.5А 
Rated зрееа .............................. 2150 + 250 r.p.m. 2050 + 300 r.p.m. 
Rated load torque ......................... 0.254 Nm 0.553 Nm 
Non load сшгепі.......................... 2A maximum — 
Rotation direction......................... Clockwise from shaft end .— 


NOTE: All performance figures measured at 20° + 3°C 


Thermosensor operating temperature (°C) 


Off 1O-ONn | ze e iR enean 85 + 3 
On tO: ов «cis see ui ead ево he deed 81 + 3 

Water pump 
Туре (4 cylinder and У6)................... Centrifugal impeller 
Drive belt deflection at top run (4 cylinder) ..4 to 7 mm 

Thermostat 4 cylinder V6 
jjj MEE Wax pellet — 
Opening temperature ...................... 829C 889C 
Full opening temperature................... 95°C 100°C 


TORQUE SPECIFICATIONS 


Nm 
Temperature sender unit to intake manifold..... 8 to 12 
Thermosensor to radiator .................... 9 to 19 
Thermostat housing bolt ..................... 9 to 12 
Water pump attaching bolts .................. 20 to 25 
Water pump drive pulley to camshaft bolt...... 25 to 30 


Water pump drive pulley cover bolt............ 12 to 15 
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GENERAL INFORMATION 


The cooling system consists of a vertical flow fin and 
tube type radiator with a pressure sealing cap, a coolant 
recovery bottle, a belt driven water pump, a thermostat 
and an electric cooling fan. 

The system is filled with demineralized water and 
a formulated glycol in a minimum concentration of 
30%. 

This coolant provides corrosion protection, improves 
coolant flow by reducing turbulence in the system, 
increases the boiling point and reduces the freezing 
point of the coolant. 

Coolant is circulated by the pump through the 
cylinder block, the head and then through the top hose 
to the top tank of the radiator. It then passes down 
through the radiator and is cooled by air flow through 
the radiator fins. 

Coolant is drawn from the cylinder head to the intake 
manifold, the automatic choke and the heater unit. 

The radiator cap is a pressure sealing type. It 
incorporates two valves; a pressure release valve and 
a vacuum release valve, and has two functions: 

(1) To increase pressure in the cooling system and 
thus raise the boiling point of the coolant. 

(2) In conjunction with the coolant recovery bottle, 
to maintain the coolant in the radiator at the maximum 
level. 

The coolant recovery bottle is connected to the 
radiator filler neck by a plastic tube. The system 
operates in the following manner: 


. Coolant recovery bottle 

. Radiator mount bracket 

. Radiator assembly 

. Fan and shroud assembly 

. АІС condenser fan assembly 


(1) As the coolant is heated it expands and the 
pressure in the system increases. When the pressure 
reaches a predetermined point the pressure release valve 
in the radiator cap opens and coolant is forced out of 
the radiator and into the recovery bottle. 

(2) As the engine cools the coolant contracts thus 
creating a vacuum in the radiator. The vacuum release 
valve in the radiator cap opens and coolant is drawn 
back into the radiator. 


NOTE: The coolant recovery system will not operate 
if the cooling system contains air leaks. 


The 4 cylinder engine water pump is an outboard 
centrifugal type pump. It is mounted at the rear of the 
motor and is belt driven by a pulley mounted to the 
camshaft. 

The V6 engine water pump is an outboard 
centrifugal type pump mounted at the front of the 
motor and is driven by the engine timing belt. 

The thermostat is a wax pellet type and is 
incorporated in the system to ensure quick engine warm 
up and to keep the engine at the optimum operating 
temperature. 

The fan is mounted on the radiator and is driven by 
a DC. ferrite type electric motor. Power for the motor 
is supplied through a thermosensor located in the 
radiator bottom tank. The thermosensor switches 
current to the fan motor when the coolant reaches the 
specified temperature. 


. Lower radiator mount bushing 

. Oil cooler (Auto. trans.) 

. Oil cooler hoses 

. Heat exchanger (Auto. trans. cooler lines) 


Fig. 1—Cooling system components 
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Fig. 2—Coolant concentration chart 


COOLANT CONCENTRATION 


As detailed in “General Information”, the cooling 
system is filled with a formulated glycol coolant which 
provides many benefits. To ensure that these benefits 
are fully realized the following points must be noted: 

• Coolant concentration must be maintained 
between 30% and 50%, a concentration of less than 
30% will result in loss of corrosion protection 
properties, while a concentration of more than 50% 
will result in reduced coolant flow hence reduced 
cooling efficiency. 

e Never mix other coolant additives with the 
recommended coolant. 

* Always use coolant in the required concentration 
when topping up the cooling system. 

e Drain, flush and refill the cooling system at the 
recommended intervals. 


NOTE: On ECI-Multi models when filling or top- 
ping up the cooling system it is important to 
depress the radiator hose by hand to expel air 
from the system and to replace the radiator cap 
before releasing the radiator hose. 

Exercise care when depressing the hose on a 
hot engine to avoid being burnt. 


Measuring Coolant Concentration 


(1) Release the pressure in the cooling system and 
remove the radiator cap. 

(2) Using a suitable thermometer, measure coolant 
temperature. 

(3) Measure coolant specific gravity using a suitable 
hydrometer. 

(4) Check that the specific gravity is correct for the 
required concentration by referring to Fig. 2. 

(5) If necessary adjust specific gravity by adding 
Mitsubishi Long Life Coolant (to increase specific 
gravity) or rain or demineralized water (to reduce 
specific gravity). 

(6) Run the engine to allow coolant to circulate then 
re-check specific gravity. 

Alternatively, use a commercial type coolant 
concentration gauge to measure concentration. 


PRESSURE TESTING RADIATOR CAP 


(1) Remove the radiator cap. 


CAUTION: To avoid scalding with steam or hot 
water, use the following procedure when 
removing a radiator cap. 

(i) Cover the cap with several layers of cloth and 
loosen the cap to the first notch to release 
pressure. 


(ii) When the pressure has been released, 
depress the cap and turn to remove. 


(2) Attach a suitable adaptor to the pressure tester. 

(3) Dip the radiator cap in water and fit onto tester 
adaptor. 

(4) Apply the specified pressure to cap. If cap fails 
to hold pressure, replace cap. 


NOTE: On some pressure testers, the pressure 
relief orifice may be covered by the cap seal. To 
overcome this, an additional 1.5 mm hole may 
be drilled 10 mm below the existing hole. 


Radiator cap 


C04503 


Fig. 3—Testing the radiator cap 


PRESSURE TESTING COOLING SYSTEM 


(1) Remove the radiator cap refer Caution detailed 
in "Pressure Testing Radiator Cap". 

(2) Fill the radiator to within 10 mm of the filler 
neck. 

(3) Wipe the filler neck sealing surface clean. 


14-2-4 


(4) Using a suitable adaptor, attach pressure tester 
to the filler neck and apply a pressure of 74 to 103 kPa 
to the cooling system. 


(5) If pressure gauge holds steady, the system is 
satisfactory. If pressure drops, continue as follows. 


(6) Check all points for external leaks, if none are 
evident after the dial gauge shows drop in pressure, 
continue test. 


(7) Remove tester, fit radiator cap and run engine 
until normal operating temperature is reached, re- 
attach tool, apply recommended pressure and increase 
engine speed to half throttle. 


NOTE: Leaving the tester in place during step 7 
may result in damage to cooling system 
components due to excessive pressure build up. 


(8) If needle on dial fluctuates, it indicates a 
combustion leak, generally the head gasket. 


(9) 1f needle on dial did not fluctuate in step (7), 
sharply accelerate the engine several times. If an 
abnormal amount of water emits from the tail pipe it 
indicates a head gasket leak, cracked block or head. 
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Fig. 4— Pressure testing cooling system 


TESTING COOLANT RECOVERY SYSTEM 


(1) Check radiator and recovery bottle levels and fit 
the radiator cap. 

(2) Loosen the bottom hose clamp at the radiator 
and slide the hose rearward until a leak occurs. 

(3) Check that coolant is drawn from the recovery 
bottle into the radiator. 

(4) If coolant is not drawn from the recovery bottle 
check for leaks at the radiator filler neck and overflow 
outlet, the radiator cap and the recovery bottle hose. 


NOTE: This test should only be carried out with 
the engine cold. 


COOLING SYSTEM FLUSHING 


(1) Drain the radiator and remove both radiator 
hoses. 

(2) Remove the thermostat and re-install the 
housing. 

(3) Connect a suitable flushing gun to the thermo- 
stat housing. 

(4) Fit a drain hose to the water pump inlet. 

(5) Connect the flushing gun to water and compres- 
sed air supplies. 

(6) Fully open the heater valve. 

(7) Restrict the drain hose, fill the block with water 
and leave the water valve open. 

(8) Open and close the air valve to agitate and force 
away any foreign material, continue the operation until 
the water runs clear. 

(9) For final block flushing, fill the block with water 
and remove the drain plug. Use air pressure until the 
water from the block drain runs clear. 

(10) Fit the drain plug and the thermostat using a new 
thermostat housing gasket. 

(11) To pressure flush the radiator, disconnect the two 
hoses from the engine and attach them to the radiator. 
Attach the flushing gun hose to the lower radiator tank 
and drain hose to the top tank. 

(12) Fill the radiator with water, leave the water valve 
open, then open and close the air valve until the water 
runs clear. 

(13) For final radiator flushing, attach flushing gun 
to top hose and repeat flushing operation. 

(14) Disconnect the flushing gun and fit the radiator 
hoses. 

(15) Fill the cooling system using rain or de- 
mineralized water and Mitsubishi Long Life Coolant 
in the required concentration. 

(16) Run the engine for five minutes after normal 
operating temperature is reached to ensure no air is 
trapped in the system. 

(17) Check coolant level and top up if necessary. 


RADIATOR 


NOTE: The radiator and mountings are designed 
to perform as a tuned vibration damper to 
reduce engine vibrations at idle speed. If a 
radiator core is to be replaced it is essential that 
the replacement core is manufactured to the 
same specifications and weight as the original 
core. 


Removal 


(1) Remove the radiator cap. 

(2) Drain the radiator by removing the bottom hose. 

(3) Remove the top hose, coolant recovery hose and 
the transaxle oil cooler hoses (where applicable). 


NOTE: Plug the ends of the oil cooler hoses and 
radiator connections to prevent the ingress of 
dirt and moisture. 


14-2-5 


(4) Disconnect the electrical wiring. 

(5) Remove the retaining nuts at the top of the 
radiator and remove the radiator, complete with the fan 
and motor assembly from the vehicle. 


NOTE: Use care to avoid damaging the radiator 
cooling fins and tubes, and on M.P.I. models, 
the oxygen sensor during removal. 


(6) Remove the fan and motor assembly from the 
radiator. 


Installation 


(1) Install the fan and motor onto the radiator. 

(2) Position the radiator in the vehicle ensuring that 
the lugs on the radiator are correctly located in the 
bushes on the body. 

(3) Connect the radiator hoses and oil cooler hoses 
and tighten clamps. 

(4) Connect the coolant recovery hose to the 
radiator. 

(5) Fill the cooling system with rain or demineralized 
water and Mitsubishi Long Life Coolant in the required 
concentration. 

(6) Run the engine until normal operating tem- 
perature is reached, remove the radiator cap and check 
coolant level. 


CAUTION: To avoid scalding with hot water or 
steam use the following procedure when 
removing the cap: 

(i) Cover the cap with several layers of cloth and 
loosen the cap to the first notch to release 
pressure. 

(ii) When pressure has been released depress the 
cap and turn to remove. 


(7) Using a suitable tester, pressurize the cooling 
system and check for leaks. 

(8) If transaxle oil cooler hoses have been 
disconnected, check transaxle fluid level and top up 
as required. 


THERMOSTAT 


Removal 


(1) Drain the cooling system to a level below the 
thermostat housing. 

(2) Remove the top radiator hose from the thermo- 
stat housing. 

(3) Remove the thermostat housing bolts, thermo- 
stat housing and the thermostat. 


Testing and Installation 


(1) Immerse the thermostat in a container of water 
and raise the temperature while stirring to ensure even 
heat distribution. 

(2) Measure water temperature with a suitable 
thermometer and check that thermostat opening 
temperature is within specifications. 

(3) If test is not satisfactory the thermostat should 
be replaced. 


NOTE: The thermostat and the thermometer 
should be supported so that they do not contact 
the container. 


(4) Install the thermostat by reversing removal 
procedure, using a new gasket. 


Thermometer 
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Fig. 5—Testing thermostat 


WATER PUMP AND DRIVE BELT 
(4 cylinder models) 


Drive Belt Adjustment 


(1) Loosen the bolts shown in Fig. 6. 

(2) Using a suitable lever, tension the drive belt, 
being careful to avoid damage to components. 

(3) Tighten all adjusting bolts. 

(4) Apply light finger pressure at the centre of the 
belt run and check that belt deflection is 4 to 7 mm. 


NOTE: After adjusting belt ensure that the top 
radiator hose is not kinked or twisted. If 
necessary loosen the hose clamp and reposition 
the hose. 


NOTE: When installing a new belt it should be 
readjusted after five minutes running. 


Drive Belt Replacement 


(1) Loosen the water pump mounting bolts, refer 
Fig. 6. 

(2) Remove the drive belt from the water pump. 

(3) Remove the camshaft pulley cover and remove 
the drive belt. 

(4) Fit a new drive belt by reversing steps (2) and (3). 

(5) Adjust the belt as previously described. 


Water Pump Replacement 
(4 cylinder models) 


The water pump is non-serviceable and if faulty, 
must be replaced as a unit. 


Removal 


(1) Remove the radiator cap. 

(2) Disconnect the bottom hose at the radiator and 
drain the cooling system. 

(3) Remove the drive belt from the water pump as 
previously described. 

(4) Disconnect all hoses from the water pump. 

(5) Remove the water pump mounting bolts, refer 
Fig. 6, and remove the water pump. 

(6) Remove and discard the water pump to cylinder 
block “O” ring. 
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Fig. 6—Water pump mounting bolts 
(4 cylinder models) 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Use a new “O” ring between the water pump and 
the block. 

(2) Ensure that the water pump is squarely located 
on the block and bolts are tightened to the specified 
torque. 

(3) Adjust the drive belt as previously described. 


Water pump 


(4) Top up the cooling system with rain or 
demineralized water and Mitsubishi Long Life Coolant 
in the required concentration. 


WATER PUMP DRIVE PULLEY SEAL 
(4 cylinder models) 


Refer to Group 11 — Section 3, for replacment 
procedure. 


WATER PUMP 
(V6 models) 


Water Pump Replacement 


The water pump is non-serviceable and if faulty, 
must be replaced as a unit. 


Removal 


(1) Disconnect battery. 

(2) Remove the radiator cap. 

(3) Disconnect the bottom radiator hose at the 
radiator and drain the cooling system. 

(4) Remove engine timing belt, refer to Group 11 — 
Section 7 for removal procedure. 

(5) Remove water pump mounting bolts, refer Fig. 7. 

(6) Twist and pull water pump to disconnect pump 
from inlet water pipe and “O” ring. 

(7) Remove air intake hose, disconnect heater hose, 
water hoses and bottom radiator hose from inlet water 
pipe. 

(8) Remove inlet water pipe retaining bracket bolts 
and remove inlet water pipe. 


Air intake 


Inlet water pipe 
(auto trans type) 


Fig.7—V6 water pump 


14-2-7 


Installation 


Install by reversing removal procedure, noting the 
following: 

(1) Install a new water pump to inlet water pipe “O” 
ring and water pump to block gasket. 

(2) Use only water to lubricate inlet water pipe “O” 
ring when installing to water pump. 

(3) Ensure water pump is squarely located on the 
block, inlet water pipe is based and bolts are tightened 
to the specified torque. 

(4) Refer Group 11 — Section for engine timing belt 
installation procedure. 

(5) Refill the cooling system with rain or 
demineralized water and Mitsubishi Long Life Coolant 
in the required concentration. 

(6) Connect battery and reset clock, insert radio 
security code as required. 


Water pump 


Water pipe 


01L0217 


Fig. 8—Inlet water pipe *O" ring 


RADIATOR FAN MOTOR 


Removal 


(1) Disconnect wiring from the fan motor and the 
thermosensor. 

(2) Remove the shroud to radiator attaching bolts. 

(3) Remove the fan from the fan motor. 

(4) Remove the fan motor from the shroud. 


Installation 


Install by reversing the removal procedure. 


Testing 


Apply battery voltage between terminals 1 and 3, 
refer Fig. 9 (positive to terminal 1, negative to terminal 
3) and check that the motor rotates freely and 
smoothly. 


Connector viewed 
from front 


1680246 


Fig. 9—Fan motor terminals 


FAN MOTOR RELAY 


Testing 


(1) Remove the relay from the vehicle, refer 
Group 54 for relay location. 

(2) Using an ohmmeter check that there is continuity 
between terminals 1 and 3 and no continuity between 
terminals 2 and 4. 

(3) Apply battery voltage between terminals 1 and 
3 and check for continuity between terminals 2 and 4. 


Fig. 10—Fan relay terminals 


THERMOSENSOR (fan) 


Testing 


(1) Drain the cooling system and remove the 
thermosensor located on the left hand side of the 
bottom hose outlet of the bottom radiator tank. 

(2) Immerse the thermosensor in a container of 
water as shown in Fig. 11 and raise the temperature of 
the water while stirring to ensure even heat distribution. 
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(3) Connect an ohmmeter across the thermosensor 
and using a suitable thermometer to measure water 
temperature, check that the thermosensor operates 
within the specified range. 


NOTE: The thermosensor and thermometer 
should be supported to ensure that they do not 
contact the container. 


Ohmmeter 


Sensor Heating 


Fig. 11—Testing thermosensor 
AUTOMATIC TRANSAXLE FLUID OIL COOLER 


Removal 


(1) Remove the radiator grille, refer Group 51 — 
Exterior. 

(2) Disconnect hoses from the cooler and plug ends 
to prevent the ingress of dirt. 

(3) Remove the oil cooler mounting bolts and 
remove the cooler from the vehicle. 


Installation 


Install by reversing removal procedure, noting the 
following: 

(1) Ensure that all hose connections are secure and 
that no leaks exist. 

(2) Ensure that hoses are routed to avoid fouling and 
that foam protectors are correctly positioned. 

(3) Top up the transaxle after cooler installation. 
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GROUP 15 — EXHAUST SYSTEM AND INTAKE MANIFOLD 


SECTION 0 — INDEX 
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SECTION 1 — SERVICE DIAGNOSIS 


EXCESSIVE EXHAUST Exhaust system misaligned. 

22. BR Exhaust rubber hangers loose, 
damaged or misaligned. and align exhaust system. 

Exhaust hanger loose. 


Loose or incorrectly aligned engine Centralize and tighten engine 
mounts. mounts. 


Internal muffler baffles loose. 
Corroded/damaged muffler or pipe. 
Loose joint or flange. 
Gasket burnt or damaged. 
Manifold mating surface warped. 
Manifold cracked. 


LEAKING EXHAUST 
GASES 
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SECTION 2 — EXHAUST SYSTEM 
SPECIFICATIONS 


Maximum allowable distortion of manifold 
mating Surface................................. 0.15 mm 


TORQUE SPECIFICATIONS 


Nm 

Exhaust pipe flange to manifold nuts (4 cylinder) .... 30 to 40 
Exhaust pipe flange to manifold nuts (6 cylinder) .... 40 to 60 
Exhaust pipe front clamp bolt (4 cylinder only)...... 30 to 40 
Exhaust pipe hanger bracket to body bolt........... 10 to 15 1 
Centre to rear muffler flange bolt.................. 30 to 40 
Rubber hanger to exhaust pipe and body bolt ....... 10 to 15 
Exhaust manifold to cylinder head attaching nuts .... 15 to 19 
Exhaust manifold to cylinder head attaching nuts (V6) 15 to 21 
Manifold to catalyst chamber attaching bolts 

(carburettor models)............................ 30 to 35 
Heat shield to manifold bolts...................... 8 to 10 
Heat shield to manifold bolts У6.................. 12 to 15 
Hot air intake cowl to manifold bolts .............. 8 to 10 
Oxysen:^sensof 3 ve RIS FAR жы мал pois 50 to 60 
Catalytic convertor to exhaust flange nuts........... 20 to 30 


GENERAL INFORMATION 


The exhaust manifold is manufactured from cast 
iron. On carburettor models, the Secondary Air Supply 
System is connected to the manifold and a heat stove 
over the manifold supplies heated air for the Heated 


Inlet Air System when required. MICRO 
The outlet ports blend into a dual connection to the СУ 
exhaust pipe, which houses an underfloor catalytic L 


converter. On fuel injection models, the exhaust gas 
sensor end of the oxygen sensor system is connected Secondary” 
to the manifold just prior to the exhaust pipe flange. air port 


Heat ho 


EXHAUST MANIFOLD 
Fig. 1—Exhaust manifold—carburettor models 
Removal 


Carburettor Models 


(1) Remove the air cleaner assembly, heated inlet air NOTE: Suitably support the exhaust pipe to avoid 
supply hose and secondary air supply pipe. damage to the exhaust hangers. 
(2) Remove the heat shield and heated intake air 
cowl from the manifold. 
(3) Remove the exhaust pipe to manifold attaching 
nuts. (5) Remove the secondary air support bracket bolts. 
(4) Remove the exhaust pipe clamp bolt and lower (6) Remove the exhaust manifold retaining nuts and 
the pipe sufficiently to clear the exhaust manifold. remove the manifold. 
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Fuel Injection Models 


Heat shield 


Fig. 2—Exhaust manifold—fuel injection models 


(1) Uncouple oxygen sensor at connector clipped to 
radiator. 

(2) Remove the heat shield bolts and carefully 
remove the heat shield over the sensor and wiring. 

(3) Remove the oxygen sensor from the manifold. 

(4) Remove the exhaust flange bolts and lower the 
pipe sufficiently to clear the exhaust manifold. 


NOTE: Suitably support the exhaust pipe to avoid 
damage to the exhaust hangers. 


(5) Remove the bolt from the water pump through 
to the support bracket. 

(6) Remove the manifold retaining nuts and remove 
the manifold and gasket. 


V6 Model. Refer Fig. 4 
Front Manifold 


(1) Remove the heat shield attaching bolts and 
remove the heat shield. 

(2) Remove the exhaust flange retaining bolts and 
lower the exhaust pipe sufficiently to clear the 
manifold. 

(3) Remove the oil dipstick guide. 

(4) Remove the manifold retaining nuts and remove 
the manifold and gasket. 


Rear Manifold 


(5) Remove the rear roll stopper stay. 

(6) Remove the surge tank stay left hand. 

(7) Remove the surge tank stay bracket. 

(8) Remove the exhaust flange retaining bolts and 
lower the exhaust pipe sufficiently to clear the exhaust 
manifold. 


(9) Remove the heat shield attaching bolts and 
remove the heat shield. 

(10) Remove the exhaust manifold retaining nuts and 
remove the manifold and gasket. 


Inspection 


Check the manifold for cracks, damage and 
distortion and repair or replace as necessary. 


Installation 


Install the manifold by reversing the removal 
procedure noting the following: 

(1) Use new gaskets. 

(2) Tighten all attaching nuts and bolts to specific- 
ations. 

(3) On Fuel Injection models ensure the oxygen 
sensor is reconnected. 

(4) On V6 Models. refer Fig. 4 

Install gaskets, with Numbers 1, 3 and 5 embossed 
on the top side, to the front bank and gasket with 
Numbers 2, 4 and 6 to the rear bank. 

(5) On V6 models when refitting oil dipstick tube, 
apply oil to the O-ring. Refer Fig. 3. 

(6) On V6 models replace rear roll stopper stay lock 
nut. 


Cylinder block 
“7 


Fig. 3—Oil dipstick tube V6 
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. Heat protector 

. Exhaust manifold front 

. Oil dipstick guide 

Gasket front 

Roll stopper stay 

Heat protector 

Surge tank stay left hand 
Surge tank stay bracket 

. Gasket rear 

. Exhaust manifold rear 


1 
2 
3 
4. 
5. 
6. 
7. 
8. 
9 
0 


"m 


Fig. 4—Exhaust manifolds V6 model 


CATALYTIC CONVERTER REPLACEMENT 


NOTE: The catalytic converter should not require 
replacement under normal circumstances. The 
converter should only be changed if visual 
inspection shows it is burnt out (melted), or CO 
levels are not below the limits specified, when 
performing CO concentration checks as 
outlined in Group 13. 

If replacement is necessary, the converter and 
case must be changed as an assembly. 


Removal 


(1) Remove exhaust pipe to manifold flange nuts. 
(2) Remove converter case to front and rear exhaust 
pipe nuts, refer Fig. 5. 


NOTE: Spraying attaching nuts with CRC-556 or 
similar, prior to loosening, will allow easier nut 
removal. 


(3) Support front exhaust pipe and remove hanger. 
Lower and remove the pipe from the converter housing. 

(4) Remove converter housing assembly from the 
rear exhaust pipe. 


Installation 


Installation is a reversal of the removal procedure 
noting the following:- 
(a) Use new gaskets. 
(b) Fit new converter with the “FLOW” indicating 
arrow to the rear of the vehicle. 
(c) Tighten all nuts to the specified torque. 
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EXHAUST PIPE, TAILPIPE AND MUFFLER 


Removal 

(1) Remove centre pipe flange to muffler pipe flange 
attaching bolts. 

(2) Support rear muffler, remove rubber hanger 
attaching bolts and remove muffler assembly. 

(3) Remove centre pipe flange to catalytic converter 
attaching nuts. 

(4) Support centre pipe remove rubber hanger 
attaching bolts and remove the centre pipe. 

(5) Remove catalytic converter attaching nuts and 
remove converter. 

(6) 4 cylinder models, remove front pipe to manifold 
attaching nuts. 

(7) Support front pipe, remove front pipe clamp 
bolt, remove rubber hanger attaching bolts and remove 
front pipe. 

(8) 6 cylinder models, support front pipe, remove 
front pipe to manifold attaching nuts, remove rubber 
hanger attaching bolts and remove front pipe. 


Fig. 5 — Converter attaching nuts 


. Gasket . Pre muffler . Sub muffler 

. Flexible joint . Catalytic converter . Main muffler 

. Front hanger hanger and tailpipe 

. Front exhaust pipe . Hanger bracket . Heat shields 

. Catalytic converter . Hanger bracket . Oxygen sensor V6 models 
assembly . Rubber hanger 


V6 models 


Fig. 6 — Exhaust system components 


ISSUED DEC. 91 
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Inspection 


Perform the following inspection and repair or 
replace any faulty components. 

(1) Check the mufflers and pipes for corrosion, 
damage, restrictions or burning. 

(2) Check rubber hangers for damage, deterioration 
and stretching. 


Installation 


Install the exhaust system by reversing the removal 
procedure noting the following: 


(1) Use new gaskets. 
(2) Ensure that components are correctly aligned 
and do not foul any body or mechanical components. 


(3) Ensure that all exhaust supports are centrally 
located and square at hanger points. 


NOTE: It is essential that the load is distributed 
evenly onto each rubber hanger. 


(4) Tighten attaching nuts and bolts to 
specifications. 
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SECTION 3 — INTAKE MANIFOLD 


Maximum allowable distortion of manifold 
mating вшіасе................................. 


SPECIFICATIONS 


0.15 mm 


TORQUE SPECIFICATIONS 


Intake manifold to cylinder head nuts .............. 
Intake manifold to cylinder head nuts (V6) .......... 
EGR valve attaching bolts ........................ 
Temperature sender unit to intake manifold ......... 
Thermostat housing attaching bolts ................ 
Carburettor to intake manifold bolts ............... 
Surge tank to intake manifold nuts and bolts 

(fuel іп)есіоп)................................. 
Throttle body to surge tank nuts and bolts 

(fuel injection)................................. 
Accelerator cable attaching bracket bolts............ 
Fuel delivery pipe to manifold bolts (fuel injection) .. 
Intake manifold to cylinder block, stay bolts (4 cyl.) 

(fuel injection)—upper.......................... 
Surge tank stay У6............................... 
Fuel hose to delivery pipe bolt (fuel injection)....... 
Temperature sensor to intake manifold (fuel injection) 


GENERAL INFORMATION 


The intake manifold, cast from aluminium alloy, has 
on carburettor models an integral heat exchanger in the 
base. Engine coolant is directed through the heat 
exchanger, heating the manifold, which assists in 
maintaining the fuel in an atomised state giving high 
combustion efficiency. 

The Exhaust Gas Recirculation (EGR) valve on 
carburettor models, is mounted to the intake manifold, 
with passages cast in the manifold to direct the 
recirculated exhaust gases to and from the EGR valve. 

On fuel injection models the injectors are mounted 
in the manifold. A surge tank to prevent/reduce 
pressure fluctuations in the intake track is mounted on 
a flange at the outer edge of the manifold. 


INTAKE MANIFOLD 
Carburettor Models 


Removal 


(1) Drain the cooling system to a level below the 
thermostat housing. 

(2) Remove the air cleaner assembly. 

(3) Disconnect all coolant hoses from the intake 
manifold. 

(4) Disconnect all vacuum hoses from the intake 
manifold and carburettor. 

(5) Disconnect all electrical wiring from the intake 
manifold and carburettor. 

(6) Disconnect the fuel lines from the carburettor 
noting the location of each hose. 

(7) Disconnect the accelerator cable from the 
carburettor. 


Nm 
15 to 19 
15 to 20 

7 to 11 
30 to 39 
17 to 20 
15 to 20 


15 to 20 


10 to 13 
8 to 10 
10 to 13 


45 to 55 
50 to 55 
15 to 20 
4 to 6 
11 to 15 
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Fig. 1—Intake manifold—carburettor models 


(8) Remove the manifold retaining nuts and remove 
the manifold. 

(9) If the manifold is to be replaced, remove the 
carburettor, thermostat housing and thermostat, tem- 
perature sender unit and thermo valve, EGR valve, all 
vacuum hoses and coolant connections. 


Inspection 


Perform the following inspection and repair or 
replace the manifold as necessary. 

(1) Check the manifold for cracks, damage and 
porosity. 

(2) Check the mating surface for warpage and 
distortion. 

(3) Check the EGR passages for blockage. 
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Apply sealer here 


© 84103 


Fig. 2—Intake manifold gasket (carburettor models) 


Installation 


Install by reversing the removal procedure noting the 
following. 

(1) Clean the mating surfaces of the cylinder head 
and intake manifold, ensuring that no foreign material 
enters the cylinder head or intake manifold ports. 

(2) Ensure that the carburettor attaching bolt holes 
are free of water and foreign material. 


NOTE: A thin smear of grease applied to the bolt 
threads will eliminate the possibility of cor- 
rosion on the bolts. 


Fuel Injection (4 Cylinder Models) 


Removal 


(1) Disconnect the battery negative (ground) 
terminal. 

(2) Drain the cooling system to a level below the 
thermostat housing by removing the lower radiator 
hose. 

(3) Remove the air cleaner duct from the throttle 
body. 

(4) Disconnect, top radiator hose from thermostat 
housing and other coolant hoses. 

(5) Disconnect the throttle cable from the throttle 
body. 

(6) Disconnect all electrical connectors from the 
throttle body, temperature sender and sensor and 
injectors. Remove the wiring loom clip from the 
delivery pipe and lay the loom to one side. 

(7) Disconnect all vacuum hoses and label for 
reassembly. 

(8) Disconnect fuel supply and return hoses from 
the delivery pipe. 


NOTE: On fuel injection models, the residual fuel 
pressure and amount of fuel remaining in the 
fuel lines, make it essential that care is taken 
when disconnecting fuel lines. Use suitable 
containers and/or rags to contain fuel spillage. 


(9) Remove manifold to engine stay bolts and 
remove the stay. 


© 890301 


Fig. 3—Intake manifold and surge tank — 
(4 cyl) fuel injection models 


(10) Remove manifold to cylinder head nuts and 
remove the manifold assembly. 

(11) If the manifold is to be replaced remove the 
throttle body, fuel delivery pipe, injectors, surge tank, 
thermostat housing and thermostat, temperature 
sender, temperature sensor and centre cover plate. 
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Fig. 4—Injector removal 


Inspection 


Perform the following inspection and repair or 
replace the manifold as necessary. 

(1) Check the manifold for cracks, damage and 
porosity. 

(2) Check all mating surfaces for warpage and 
distortion. 

(3) Check all coolant passages for blockage and 
corrosion. 


Installation 


Install by reversing removal procedure noting the 
following: 

(1) Clean the mating surfaces of the cylinder head, 
manifold and surge tank ensuring that no foreign 
material enters any of the ports. 

(2) Use new gaskets and tighten all bolts and nuts 
to the specified torque. 


Apply sealer 
to shaded areas 
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Fig. 5—Intake manifold gasket (4 cylinder fuel injection models) 
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Surge tank stay LH 

. Surge tank stay RH 

Surge tank assembly 

. Surge tank gasket 

. Injectors and delivery pipe 

. Coolant temperature gauge unit 
. Coolant temperature sensor 
. Thermostat housing 

. Thermostat housing gasket 
. Thermostat 

. Intake manifold 

. Intake manifold gasket 


A сый, ша 


Fig. 6 — V6 intake manifold 


V6 Model 
Removal 
Refer Fig. 6 


(1) Disconnect the battery negative (ground) 
terminal. 

(2) Remove the throttle cable from the throttle body 
and surge tank. 

(3) Remove the air cleaner duct from the throttle 
body. 

(4) Disconnect all vacuum hoses from the throttle 
body and surge tank 

(5) Disconnect all electrical connections from the 
distributor, ignition coil, variable intake control, 
throttle body, temp sender and sensor and injectors. 

(6) Drain the radiator to a level below the thermostat 
housing. 

(7) Remove the top radiator hose and coolant hoses 
from the throttle body and intake manifold. 


(8) Remove the left hand and right hand surge tank 
stay bolts and stays. 

(9) Remove the surge tank attaching bolts and 
remove the surge tank. 

(10) Remove the surge tank gasket. 

(11) Disconnect fuel supply and return hoses from 
the delivery pipe. 


NOTE: On fuel injection models, the residual fuel 
pressure and amount of fuel remaining in the 
fuel lines, make it essential that care is taken 
when disconnecting fuel lines. Use suitable 
containers and/or rags to contain fuel spillage. 


(12) Remove the intake manifold attaching nuts 
and remove the manifold. 

(13) Remove the intake manifold gasket. 

(14) If the manifold is to be replaced remove the 
throttle body, temperature sender and sensor, fuel 
delivery pipe and injectors. 
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Inspection 

Perform the following inspection and repair or 
replace the manifold as necessary. 

(1) Check the manifold for cracks, damage and 
porosity. 

(2) Check all mating surfaces for warpage and 
distortion. 

(3) Check all coolant passages for blockage and 
Corrosion. 


Installation 

Install by reversing removal procedure noting the 
following: 

(1) Clean the mating surfaces of the cylinder head, 
manifold and surge tank ensuring that no foreign 
material enters any of the ports. 

(2) Use new gaskets and tighten all bolts and nuts 
to the specified torque. 

(3) Apply oil to the inlet manifold mounting studs. 

(4) Use a suitable thread sealant on the temperature 
sender and sensor. 


VARIABLE INDUCTION CONTROL SYSTEM 
INSPECTION 


System Inspection On Vehicle 

(1) Warm up the engine. 

(2) Connect the tachometer. Refer to Group 13. 

(3) Make sure that when the engine speed is 
increased from the idle speed to 5,000 rpm, the 
induction control valve shaft turns. Refer Fig. 7. 


IUE 


— 


Induction control 
valve shaft 


Fig. 7 — Induction control valve shaft 


VARIABLE INDUCTION CONTROL SERVO 
INSPECTION 

(1) Disconnect the variable induction control servo 
connectors. 

(2) Check the variable induction control servo coil 
for continuity. Refer Fig. 8 


Standard Value 


Measured terminal Continuity 


Between terminals Present 
1 and 2 5-35 Ohms @ 20°C 


Pars) 
09) 
Variable induction 


control servo 
connectors 


Fig. 8 — Variable intake control connector 


(3) Make sure that when DC 6V 4 dry Cells is 
applied to terminals (0 and @ of the variable 
induction control servo connector, the induction 
control valve shaft turns smoothly. Refer Figs. 9 and 10. 


CAUTION: Be sure to apply a voltage of not 
higher than DC 6V to the variable induction 
control servo connector terminals since 
application of high voltage may lock the 
variable intake control. 

(4) If deviation from the standard value occurs or 

the variable induction control valve shaft does not turn 
smoothly, replace the surge tank assembly. 


Open Close 


mm 


Fig. 9 — Variable intake control connector 


Fig. 10 — Variable intake control shaft 
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SECTION 4 — AIR CLEANER 


pone SPECIFICATIONS 


Carburettor Models 
Type 


Hot idle compensator 


Fuel Injection Models (4 Cylinder and V6) 
Type 


Air cleaner to rocker сомег........................ 
Air cleaner to body bolt (fuel injection) 
Air. flow sensor to air cleaner assembly 
Air intake hose clamp 


GENERAL INFORMATION 


The air cleaner filters dust, dirt and other contaminants 
from the air used by the engine for combustion. A 
vacuum motor and thermo sensor on carburettor 
models for the heated inlet air system and 
thermosensor for the hot idle compensator are located 
in the air cleaner body. 

On fuel injection models, the air cleaner houses an 
airflow sensor assembly, used by the fuel injection 
computer to calculate the basic fuel requirements of 
the engine. 


AIR CLEANER 
Carburettor Models 


Removal 


(1) Remove high tension cables 2, 3 and 4 from spark 
plugs and remove from retainer on air cleaner snorkel. 

(2) Remove retaining clip and remove inlet tube from 
snorkel. 

(3) Remove secondary air hose from filter box. 

(4) Remove crankcase breather hose from air cleaner 
pipe. 

(5) Remove vacuum hose from tee—back lower edge 
of air cleaner body. 

(6) Remove centre wing nut from air cleaner top 
cover. 

(7) Remove air cleaner body to rocker cover nuts and 
lift off air cleaner assembly. 


thermosensor 


Cyclone — Dry Type 
Unwoven cloth 
Electronic 


TORQUE SPECIFICATIONS 


Dry type 
Unwoven cloth 
Vacuum motor, controlled by bi-metal 


Bi-metal thermosensor 


Nm 
12 to 15 
8 to 10 
8 to 10 
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Fig. 1—Air cleaner components (carburettor models) 


Inspection 


(1) Check the air cleaner body for cracks and splits. 
(2) Check condition of air cleaner element and 
secondary air filter. Clean or replace if necessary. 


NOTE: The above elements should be cleaned or 
replaced as often as conditions warrant, but not 
exceeding the scheduled service intervals. 


(3) Check condition of the rubber seals (top cover 
to base, base to carburettor). Replace if necessary. 

(4) Refer to Group 17—Emission Control Systems 
for test procedures for the Heated Intake Air and Hot 
Idle Compensator systems. 


15-4-2 


Installation 


Install by reversing removal procedure. 


Fuel Injection Models 
(4 Cylinder and V6) 


Removal 


(1) Disconnect the air flow sensor wiring. 

(2) Remove the air intake duct from the throttle 
body. 

(3) Remove the breather hose. 

(4) Loosen the air cleaner attaching clips. 

(5) Remove the air cleaner upper body and air flow 
sensor as an assembly. 

(6) Remove the air cleaner element. 


Inspection 


(1) Check the duct, air cleaner body and intake hose 
for cracks and splits. 

(2) Check condition of element. Clean or replace if 
necessary. 


NOTE: The air cleaner element should be cleaned 
or replaced as often as conditions warrant, but 
not exceeding the scheduled service intervals. 


Breather hose 

Air intake hose 

Resonator 

Air flow sensor 

Air cleaner assembly 

Air duct 

Upper air cleaner body 

Air cleaner element 

Lower air cleaner body 

. Attaching clips 
Mounting bolt 

. Air flow sensor connection 


осморо 


Installation 


Install by reversing removal procedure. 


Fig. 2—Air cleaner components (fuel injection models) 
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GROUP 16 — ENGINE ELECTRICAL 


SECTION 0 — INDEX 


CAUTION: To avoid damage to the electronic components used in many systems, ensure that the 
precautions outlined in Section 1 are observed. 
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SECTION 1 — GENERAL INFORMATION 


ELECTRONIC COMPONENT PROTECTION 


Many of the electrical systems on the vehicle 
incorporate electronic components, i.e micro- 
processors, semi-conductors, transistors, etc. 

Many of these components operate on low voltages 
and current draws. To prevent voltage peaks and/or 
excessive current draw which may damage the 
component the following precautions should be 
observed: 

(a) Ensure that the ignition and vehicle lighting 
switches are turned OFF before disconnecting wiring 
from a component or the battery. 

(b) When disconnecting the battery, always 
disconnect the negative cable first. 

(c) Do not disconnect the battery with the engine 
running. 

(d) Ensure correct polarity is maintained when 
“jump” starting. 

(e) Always disconnect the battery before performing 
electrical welding. 

(f) The use of a conventional 12V test lamp should 
be restricted to checking fuses etc. The recommended 
test lamp for all other circuits is special tool 
E8MIS-L.E.D. test lamp. 

(g) When performing continuity, voltage or current 
draw testing, ensure that all the usual precautions are 
taken, i.e. connect voltmeters in parallel, ammeters in 
series and ensure that the circuit is “dead” when using 
an ohmmeter. 

In addition to the above precautions it should be 
noted that sensors, relays, control units, etc. are 
sensitive to shocks, impact and high temperatures. 

To prevent physical damage, handle all electrical 
components with care and avoid dropping or striking 
them. 


CIRCUIT CHECKING 


Harness checking should be performed in the 
following order: 

(1) Check for continuity between terminals or 
voltage at terminal. 

(2) Check terminal security in connector and 
terminal to terminal contact. 


CAUTION: In instances where electrical system 
testing requires the battery to remain connected, 
it is essential for safety reasons to unplug the 
starter motor solenoid lead, from the starter 
motor solenoid. This procedure will inhibit 
accidental engagement of the starter motor, 
thus preventing possible injury. 
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SECTION 2 — STARTER MOTOR SERVICE DIAGNOSIS 


Possible Cause Corrective Action 
STARTER FAILS TO Weak battery or dead cell in battery. Test specific gravity. Recharge or 
replace battery as required. 


OPERATE 
Ignition switch faulty. Test and replace switch if necessary. 


Loose or corroded battery cable Clean terminals and clamps, replace if 
terminals. necessary. Apply a light film of 
petroleum jelly to terminals after 
tightening. 


Open circuit, wire between the 
ignition/starter switch and ignition 
terminal on starter relay. 


Inspect and test all the wiring. 


Starter relay defective. Test relay and replace if necessary. 


Faulty starter. Test and repair as necessary. 
Armature shaft sheared. Test and repair. 
Open solenoid pull-in wire. Test and replace solenoid if necessary. 


STARTER FAILS Weak battery or dead cell in battery. 
AND LIGHTS DIM 


Test specific gravity. Recharge or 
replace battery as required. 


Loose or corroded battery cable 
terminals. 


Clean terminals and clamps, replace if 
necessary. Apply a light film of 
petroleum jelly to terminals after 
tightening. 


Internal ground in windings. Test and repair starter. 


Grounded starter fields. Test and repair starter. 
Armature rubbing on pole shoes. Test and repair starter. 


STARTER TURNS, Starter clutch slipping. Replace the clutch unit. 
BUT ENGINE DOES [Brok Капе - 
NOT ENGAGE roken clutch housing. Test and repair starter. 


Pinion shaft rusted, dirty or dry, due Clean, test and lubricate. 
to lack of lubrication. 


Engine basic timing wrong. Check engine basic timing and 
condition of distributor rotor and cap. 

Broken teeth on engine ring gear. Replace ring gear. Inspect teeth on 
starter clutch pinion. 

STARTER RELAY Battery discharged. Recharge or replace battery. 

DOES NOT CLOSE Faulty wiring. Test for open circuit wire between 
ignition-starter switch and ignition 
terminal and starter relay. 

Starter relay faulty. Test and replace if necessary. 


Faulty wiring. Test for open circuit wire between 
starter relay solenoid terminal and 
solenoid terminal post. 


Faulty solenoid switch or connections. Test for loose terminal connections 
between solenoid and starter field. 


RELAY OPERATES 
BUT SOLENOID 
DOES NOT 


Solenoid switch contacts corroded. Test and replace solenoid if necessary. 


Broken lead or a loose soldered 
connection inside solenoid switch 
(brush holder plate). 


Test and replace solenoid if necessary. 


Condition 


SOLENOID 
PLUNGER 
VIBRATES BACK 
AND FORTH WHEN 
SWITCH IS 
ENGAGED 


STARTER 
OPERATES BUT 
WILL NOT 
DISENGAGE WHEN 
THE IGNITION- 
STARTER SWITCH 
IS RELEASED 
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SERVICE DIAGNOSIS 


Possible Cause 


Battery low. 


Corrective Action 


Test for specific gravity of battery. 
Replace or recharge battery. 


Faulty wiring. 


Test for loose connections at relay, 
ignition-starter switch and solenoid. 


Lead or connections broken inside 
solenoid switch cover (brush holder 
plate) or open hold-in winding. 


Test and replace solenoid if necessary. 


Check for corrosion on solenoid 
contacts. 


Broken solenoid plunger spring or 
spring out of position. 


Test and clean the contacts. 


Test and repair. 


Faulty ignition-starter switch. 


Test and replace the switch if 
necessary. 


Solenoid contact switch plunger stuck 
in solenoid. 


Remove contact switch plunger, wipe 
clean of all dirt, apply a film of SAE 
10 oil on plunger, wipe off excess. 


Insufficient clearance between winding 
leads to solenoid terminal and main 
contactor in solenoid. 


Test and repair. 


Faulty relay. 


Test and replace relay if necessary. 
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ELECTRICAL TESTING 


The electrical test values depend upon the condition 
of the battery (capacity and charge). The testing period 
also plays an important part (heating of the starter, and 
battery discharge). The unavoidably long cables on the 
test bench at times also influence starter performance. 
The test period should therefore be as short as possible. 
The batteries must be in good condition and well 
charged or the electrical values of a faulty starter will 
differ considerably from the specified test data. 


Solenoid Pull-in Coil Test. 


Connect the starter as shown in Fig. 1, note that “M” 
terminal is disconnected. If the pinion comes out 
smoothly, the pull-in coil is operating correctly. 


NOTE: Do not apply current for more than 10 
seconds. 


Field coil wire 


Fig. 1—Pull-in coil test connection (typical) 


Solenoid Holding Coil Test 


Connect the starter as shown in Fig. 2. Pull out the 
pinion by hand, as far as the pinion stopper and then 
release it. If the pinion does not return the holding coil 
is operating correctly. 


NOTE: Do not apply current for more than 10 
seconds. 


Field coil wire 


Fig. 2—Holding coil test connection (typical) 


Free Running Test 


Carbon-pile rheostat 


Ammeter 


кеш 


Starter | 
motor Battery: 
| А 12V | 


Fig. 3—Free running test connection (typical) 


Place starter motor in a vice equipped with soft Jaws 
and connect a fully charged 12V battery to the starter 
motor as follows: f 

(1) Connect a test ammeter (100— ampere scale) and 
carbone pile rheostat in series with battery positive 
terminal and starter solenoid “M” terminal. 

(2) Connect a voltmeter (15+V scale) across starter 
motor. 

(3) Rotate carbon pile to the full resistance position. 

(4) Connect earth wire between starter motor body 
and battery negative terminal. 

(5) Adjust rheostat until battery voltage shows 11 
volts on voltmeter. 

(6) Ensure that the amperage is within specification 
and that starter motor turns smoothly and freely. 


MECHANICAL ADJUSTMENT 
Pinion Gap 


With starter motor removed disconnect the lead to 
the “M” terminal and connect a 12V battery between 
the *S" terminal and the starter motor body. This will 
move the pinion to the engaged position. With the 
pinion in this position check the gap between the pinion 
and the stopper ring. If the gap is not as specified, 
adjust by adding or removing shims between solenoid 
body and drive end bracket. 


Starter motor 


Fig. 4—Checking pinion gap (typical) 
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SECTION 2A — STARTER MOTOR 4G54 
SPECIFICATIONS 


XE Bosch reduction drive 

Part No. — М.М.А.Г.............................. AW 327819 
= BOSCH xe a ette 9 000 061 001 

Nominal voltage ................................. 12V 
Output. ico deem rec re en eee re RENS 1.2 kW 
Direction of rotation ............................. Clockwise from pinion side 
Number of brushes .............................. 4 
Reduction gear іуре.............................. Planetary gear set 


Test Specifications 


Maximum permissible test current..............-. 1350 amp 
No load test — terminal voltage ................. ИУ 
= "СТЕ ар ка EU tae 120 атр ог 1е55 
— minimum speed ................. 4000 rpm 
Stall test — terminal voltage .................... 4V + 0.1 
= Curent 34: Leve reo wep ee ead eue 800 amp or less 
tordue rer ERE E TELE ed tes 20 Nm or less 
Solenoid pull-in voltage @ 20°С ................. less than or equal to 6.0V 
Solenoid pull-in сиггепї......................... less than or equal to 30A 


Commutator 
Outside diameter............................... 32 mm 
—:service-limit uos aa a er DEVI E es 31 mm 
Depth of undercut 
— service limit ................................ 0.2 mm 


Armature end ріау............................... 0.05 to 0.4 mm 


SPECIAL TOOLS 


KDAL О а. а о алма th so ERU EUR Mounting sleeve 


K DAL 5047 514 et) hace ee товар ae ite eee he ДЫН Gear set support base 
KDAL.5048 у . L оаа RA ees Brush plate assembly tool 
KDA D548 ла но на a ка аза Pinion stop ring calking tool 


TORQUE SPECIFICATIONS 


Starter motor to transaxle bolts.................... 
Solenoid attaching screws ......................... 7.5 to 11 
Starter motor through bolts ....................... 4.5 to 6 
Positive cable attaching nut ....................... 
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GENERAL INFORMATION 


The Bosch reduction drive starter motor is a 
lightweight, compact four brush unit, with permanent 
magnet exitation, planetary gear set reduction drive and 
solenoid actuated, positive pre-engaged, pinion drive. 

The planetary gearing consists of three needle 
bearing mounted gears, mounted in an annulus gear, 
which are driven by gear teeth on the armature shaft. 


Operation 


When the ignition switch is turned to the START 
position, the solenoid pull-in and hold-in windings are 
energized and the solenoid plunger is drawn in. The 
plunger moves the engaging lever and fork which in 
turn moves the drive assembly towards the ring gear. 
The drive assembly rotates on the coarse thread of the 
drive shaft to facilitate engagement. 


End cover 

Rear housing 
Brush holder 
Fork Brush assembly 
Bush Armature assembly 
Cover Yoke assembly 
Drive shaft and gear set 

Circlip 

Overrunning clutch and 

drive pinion assembly 

Stopper ring 

Snap ring 

Front housing 


Solenoid 
Solenoid barrel 
Rubber seal 


900 eeQooeooomo 


si 


Before the pinion is completely in mesh, the contacts 
in the solenoid switch are closed by the action of the 
solenoid plunger and the starter rotates and cranks the 
engine. 

Should a pinion tooth come up against a ring gear 
tooth, the engaging lever compresses the spring on the 
drive assembly until the solenoid switch contacts close. 
The pinion is then turned and engages with the ring 
gear under spring force. 

When the starter rotates, the pull-in winding is de- 
energised by the isolation of its ground connection, 
providing more starter current for cranking. As the 
starting speed of the engine exceeds that of the starter, 
the over-running clutch allows the pinion to rotate 
freely and engine acceleration does not affect the 
starter. 

The drive being under no load, is pulled back by the 
spring, however the pinion remains partly engaged until 
the switch is released, the plunger return spring then 
returns the pinion to its rest position and opens the 
switch contacts. 


@ 


@ - 


Fig. I—Starter motor components 
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STARTER SERVICING 


Removal 


(1) Disconnect the negative (ground) cable from the 
battery. 

(2) Disconnect wiring from the starter motor. 

(3) Remove the two starter motor attaching bolts 
and remove from the vehicle. 


Installation 


Install by reversing removal procedure, ensuring that 
the starter motor to engine mounting surface is clean 
and attaching bolts are tightened to the specified 
torque. 


Disassembly 


(1) Disconnect wiring from the solenoid “M” 
terminal, refer Fig. 2. 

(2) Remove the solenoid mounting screws and 
remove the solenoid and spring as an assembly leaving 
the solenoid barrel connected to the fork lever. 


“5” terminal 


“М” terminal 


Fig. 2—Solenoid assembly. 


(3) Remove Solenoid barrel off the fork lever. 

(4) Remove the end cover attaching screws, then 
remove the starter motor through bolts. 

(5) Remove the end cover and rear housing. 

(6) Remove the brushes and the brush holder from 
the armature. 

(7) Remove the armature and yoke as an assembly. 

(8) Separate armature and yoke assembly. 

(9) Remove the rubber seal. 

(10) Remove the gear set, drive pinion, overrunning 
clutch assembly and clutch fork from the front 
housing. 

(11) Using a suitable socket, tap the stopper ring off 
the snap ring in the direction of the overrunning clutch, 
refer Fig. 3. 

(12) Remove the snap ring, slide the overrunning 
clutch and drive pinion off the drive shaft. 


Pinion gear 


Overrunning 
clutch 


Snap-ring 


Pinion gear 


Overrunning 
clutch 


Fig. 3—Removing snap ring. 


INSPECTION AND COMPONENT TESTING 


DO NOT immerse parts in cleaning solvent as 
damage may occur to the yoke, brush assembly, and/or 
armature assembly insulation. 


DO NOT immerse overrunning clutch in cleaning 
solvent as it is pre-packed with grease and the solvent 
will dissolve it. 


Parts may be cleaned with a brush moistened with 
cleaning solvent and wiped dry with a cloth. 


Commutator 


= 


1EL107 


Fig. 4—Checking armature runout (typical) 
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(1) Place armature оп “У” blocks and check runout, 
refer Fig. 4. 

(2) Measure the outer diameter of commutator, refer 
Fig. 5. 


1EL115 


Fig. 5—Measuring commutator 


(3) Check the measurement of the undercut depth 
between segments. 


Undercut 


Segment 


1Е1099 


Fig. 6— Checking undercut depth 


If any of the above checks are not to specification 
replace the commutator. 


Brush Holder 


Check for no-continuity between the brush holder 
plate and brush holder. If there is continuity, replace 
the brush holder assembly. 


BUSHES 


(1) Inspect all bushes for damage or excessive wear. 
(2) Replace bushes by pressing old bushes out and 
new bushes in with a suitable sized mandrel. 


NOTE: New sintered bushes must be soaked in 
Bosch Oil (5 962. 260 605) or Shell Tellus Oil 
before installation. 


6EL086 
Fig. 7—Brush holder 


Overrunning Clutch 


(1) While holding the clutch housing, rotate the 
pinion. The pinion should rotate freely in one direction, 
if it does not, replace the overrunning clutch assembly, 
refer Fig. 8. 

(2) Inspect the pinion for wear or burrs. Replace the 
assembly if there is excessive wear or burrs. If pinion 
is damaged inspect the ring gear on the engine. 


1ELO12 


Fig. 8—Overrunning clutch assembly 


Brush Replacement 


(1) Brushes that are worn beyond limit line, or oil 
soaked, should be replaced. 

(2) When replacing field coil brushes, remove the 
old pigtail from the brush, by crushing the worn brush, 
taking care not to damage the pigtail. 

(3) Clean up end of pigtail to ensure good contact 
when soldered. 

(4) Insert pigtail into hole provided in new brush and 
solder pigtail end, refer Fig. 9. 


NOTE: Ensure pigtail end does not protrude 
from outer side of brush. 


(5) When replacing ground brush, slide the brush 
from the brush holder by prying retainer spring back. 
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New brush 


Pigtail 


Soldered 

(Make sure that 
there 1s no 
excess solder on 
brush surface) 


Fig. 9—Brush replacement 
Testing Armature 


(1) Test armature for Short-Circuit by placing it in 
a growler. 

Hold a thin steel blade parallel and just above the 
armature. Whilst slowly rotating, a shorted armature 
will cause the blade to vibrate and be attracted by the 
core. 

Replace a shorted armature. 


Growler 


6Е1082 


Fig. 10—Testing armature іп a growler 


(2) Test armature for grounding by checking the 
armature coil cores and the commutator segments. 
There should be no continuity. 

(3) Check for continuity between the segments of 
the commutator. 


Installation 


(1) Assemble the overrunning clutch, drive pinion 
and stopper ring (with the flat side of stopper ring 
towards the overrunning clutch, refer Fig. 13) onto the 
drive shaft. 

(2) Install the snap ring, and with a suitable tool, 
pull the stop ring over the snap ring, refer Fig. 13. 

(3) Install the fork onto the overrunning clutch. 

(4) Install the clutch assembly into the front 
housing. 

(5) Install the rubber seal. 

(6) Install the armature inside the yoke assembly. 

(7) Invert the front housing assembly so that the 
front housing is lower most. 


Fig. 12—Checking commutator segments 


(8) Install the yoke and armature assembly. 
(9) Install brush assembly into brush holder and 
install onto armature. 


` 


! 
RA EN 
Um 


an: ЕР 6” 
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v Overrunning 
Stop ring clutch 


ишш 


Snap ring 


6Е10099 


Fig. 13--5пар ring апа stop ring installation 


(10) Install rear housing ensuring the rubber grommet 
of solenoid *M" terminal wire is inserted correctly into 
the cut out of the rear housing. 

(11) Install through-bolts loosely, install end cover 
screws into brush holder. 

(12) Tighten all screws. 

After assembly, carry out electrical tests to ensure 
that starter motor performs to specifications. 
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SECTION 2B — MITSUBISHI REDUCTION DRIVE STARTER 6G72 


SPECIFICATIONS 
зек сав ma Был AAT penta te Spy kas а dem Mitsubishi reduction drive 
Part No. — Manual transmission .................. MD162842/MD172863 
— Automatic transmission ................ MD162843/MD172864 
Qutpul и eter амын ае ea See ГГ 1.2 kW 12V 
Direction of rotation ............................. Clockwise from pinion side 
No load test — terminal voltage ................. ПУ 
бггеу...» ынан eaten Rd LS 90 amp or less 
SS SPEC орды сер алама аттады 3000 rpm ог more 
Commutator — outside diameter .................. 29.4 mm 
— service limit ...................... 28.8 mm 
— depth of undercut ................. 0.5 mm - 0.8 mm 
РОШ, дарга о gere aed 0.1 mm 
Brush length — new ............................. 17 mm 
— service limit ...................... 11.5 mm 
Brush spring Іоай................................ 14.7 N 
Pinion shaft end ріау............................. 0.5 mm 
PINION рар о stare fies aka ыр [em biu bs LR EA 0.5 mm to 2.0mm 


TORQUE SPECIFICATIONS 


Starter mounting bolt 27-34 Nm 
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1. Screw 12. Packing A 

2. Magnatic switch 13. Packing B 

3. Screw 14. Plate 

4. Through-bolt 15. Planetary gear 

5. Rear housing 16. Lever 

6. Brush holder 17. Snap ring 

7. Brush 18. Stop ring 

8. Rear bearing 19. Overrunning clutch 
9. Armature 20. Internal gear 

10. Yoke assembly 21. Planetary gear holder 
11. Ball 22. Front housing 


Fig. 1—Exploded view Mitsubishi Reduction Drive Starter Motor 
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GENERAL INFORMATION 


The Mitsubishi 12V 1.2 kW Reduction Gear Starter 
Motor is a compound wound, four pole, four brush 
type with solenoid actuated positive pre-engaged pinion 
operation. The main battery supply is not connected 
until the pinion is in full engagement. The drive is taken 
from the armature through reduction gears to the 
pinion shaft which carries the drive assembly. 


Operation 


When the starting switch is activated, current flows 
to the solenoid switch which energises the pull-in and 
hold-in windings. The soft iron plunger is drawn in, 
moving the engaging lever, which in turn moves the 
drive assembly towards the ring gear. The coarse thread 
on the drive shaft causes the pinion to rotate and assist 
in engagement. When the pinion is fully meshed, the 
contacts in the solenoid switch are closed by the action 
of the soft iron plunger and the starter rotates and 
cranks the engine. When the starter rotates, the pull 
winding is de-energised by the isolation of its ground 
connection. When the engine speed exceeds that of the 
starter, the pinion rotates freely and engine acceleration 
does not affect the starter. 

The drive being under no load is pulled back by 
spring force, however, the pinion remains partly 
engaged as the starting switch 1s operating. 

Once the starter switch is released, the plunger return 
spring moves the pinion to its rest position and the 
switch contacts open. 


SERVICING THE STARTER 
Removal 


(1) Disconnect the negative (ground) battery cable 
from the battery. 

(2) Disconnect the electrical leads to the starter. 

(3) Remove the starter mounting bolts and remove 
starter from engine. 


Installation 


Install by reversing removal procedure ensuring that 
the starter to engine mounting surface is clean and that 
the bolts are torqued to specification. 


Disassembly 


(1) Disconnect the wiring from the solenoid “M” 
terminal. 

(2) Remove the solenoid mounting screws and 
remove the solenoid. 

(3) Remove the rear housing by firstly removing the 
inner screws and the outer through bolts. 

(4) Remove the brush holder and brushes. 

(S) Remove the armature and yoke as an assembly. 


NOTE: When removing the armature do not lose 
the ball bearing. 


(6) Remove packing A and B and remove the 
packing plate. 

(7) Remove the planatery gears. 

(8) Remove the overrunning clutch and lever 
assembly. 

(9) Using a suitable socket, tap the stopper ring 
toward the overruning clutch, refer Fig. 2 


Pers ket 
| | 


‘Pinion gear 


'Overrunning 
clutch 
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Snap-ring 


Snap ring — / pliers 


Pinion gear 


Overrunning .. 
clutch 
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Fig. 2 — Removing snap ring 


(10) Remove the snap ring and slide the overrunning 
clutch and internal gear off the shaft, refer Fig. 2. 


Cleaning 


Do not immerse parts in cleaning solvent as damage 
may occur to the yoke, brush assembly and/or 
armature assembly insulation. Wipe parts with a clean 
cloth. 

Do not immerse overruning clutch in cleaning 
solvent as it is pre-packed with grease and the solvent 
will dissolve it. 

Parts may be cleaned with a brush moistened with 
cleaning solvent and wiped dry with a cloth. 
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INSPECTION AND COMPONENT TESTING 
Commutator 


1EL107 


Fig. 3 — Checking armature runout (typical) 


(1) Place armature on “V” blocks and check runout, 
refer Fig. 3. 

(2) Measure the outer diameter of the commutator, 
refer Fig. 4. 


]EL 115 


Fig. 4 — Measuring commutator 


(3) Check the measurement of the undercut depth 
between segments. 

If any of the above checks are not to specification 
replace the commutator. 


Brush holder 


Check for no-continuity between the brush holder 
plate and brush holder. If there is continuity, replace 
the brush holder assembly. 


Front Bush and Rear Bearing 


Check front housing bush for wear or burrs and 
check rear bearing for excessive free play or rough 
rotation, replace parts as necessary. 


Undercut 


Segment 


1Е1099 


Fig. 5 — Checking undercut depth 


Overruning Clutch 


(1) While holding the clutch housing, rotate the 
pinion. The pinion should rotate freely in one direction, 
if it does not, replace the overunning clutch assembly, 
refer Fig. 7. 

(2) Inspect the pinion for wear or burrs. Replace the 
assembly if there is excessive wear or burrs. If pinion 
is damaged, inspect the ring gear on the engine. 


Brush holder 
` 


N 
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Fig. 6 — Brush holder 


Brushes and Springs Replacement 


(1) Brushes that are worn beyond limit line, or oil 
soaked should be replaced. 

(2) When replacing field coil brushes, crush the 
worn brush to remove the pigtail, taking care not to 
damage the pigtail. 

(3) Clean up end of pigtail to ensure good contact 
when soldered. 

(4) Insert pigtail into hole provided in new brush and 
solder pigtail end, refer Fig. 9. 


NOTE: Ensure pigtail end does not protrude from 
outer side of brush holder by prying retainer 
spring back. 
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Fig. 7 — Overrunning clutch assembly 


AT 


Wear limit line 
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Fig. 8 — Brush wear limit 


(5) When replacing ground brush, slide the brush 
from the brush holder by prying retainer spring back. 


New brush 


Pigtail 


Soldered 

(Make sure that 
there 1s no 
excess solder on 
brush surface) 


~ Surface marked a. 
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Fig. 9 — Brush replacement 


Testing armature 


(1) Test armature for short-circuit by placing it in a 
growler. 

Hold a thin steel blade parallel and just above the 
armature, whilst slowly rotating, a shorted armature 
will cause the blade to vibrate and be attracted by the 
core. 


Replace a shorted armature. 

(2) Test armature for grounding by checking the 
armature coil cores and the commutator segments. 
There should be no continuity. 


Growler 


Fig. 10 — Testing armature in a growler 


(3) Check for continuity between the segments of 
the commutator. 
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Fig. 11 — Checking armature for grounding 


Installation 


(1) Assemble the internal gear, overruning clutch and 
stoper ring (with the flat side of stopper ring towards 
the overrunning clutch, refer Fig. 13) onto the planetary 
gear holder. 

(2) Install the snap ring and with a suitable tool, pull 
the stop ring over the snap ring, refer Fig. 13. 

(3) Install the clutch lever on to the overrunning 
clutch. 

(4) Install the clutch assembly into the front 
housing. 
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Fig. 12 — Checking for continuity between 
commutator segments 


(5) Install pinion gears, packing plate and packing 
B and A. 

(6) Install the armature inside the yoke assembly. 

(7) Invert the front housing assembly so that the 
front housing is lower most. 


= Overrunning 
Stop ung clutch 


Snap ring 


Fig. 13 — Snap ring and stop ring installation 


(8) Install the ball bearing, yoke and armature 
assembly. 
(9) Install brush asembly into brush holder and 
install onto armature. 
(10) Install rear housing ensuring rubber grommet of 
field coil wire is inserted correctly. 
(11) Install through-bolts loosely, install brush holding 
SCrews. 
(12) Tighten all screws. 
After assembly, carry out electrical tests to ensure 
that starter motor performs to specifications. 
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SECTION 3 — ALTERNATOR SERVICE DIAGNOSIS 


Possible Cause Corrective Action 

ALTERNATOR NOT Drive belt slipping. Adjust drive belt or replace if 

CHARGING glazed. 
Open circuit or high resistance in Check all wiring and connectors. 
charging or field circuits. 
Voltage regulator not correctly Ensure regulator to alternator body 
grounded. contact is clean and retaining 

screws are tight. 


Worn brushes and/or slip rings. 
Sticking brushes. 
Faulty voltage regulator. 
Open circuit in stator windings. 
Open recitifier. 


Warning light faulty. Replace warning light globe. 


LOW UNSTEADY 
CHARGING RATE 


Tighten ground lead connections. 
Install new ground lead if 
necessary. 


High resistance in body to engine 
ground lead. 


Alternator drive belt loose. Adjust alternator drive belt 


High resistance at battery terminals. | Clean and tighten battery terminals 


High resistance in charging circuit. Test charging circuit resistance. 
Correct as required. 


Open stator winding. Remove and disassemble alternator. 


Test stator windings. Install new 
stator if necessary. 


Faulty ignition switch. Install new ignition switch. 


High resistance at battery teminals. Clean and tighten battery terminals. 


EXCESSIVE CHARGING 
RATE TO A FULLY 
CHARGED BATTERY 


Faulty voltage regulator. 


Alternator mounting loose. Properly install and tighten 
alternator mounting. 

Worn or frayed drive belt. Install a new drive belt and adjust 
to specifications. 

Worn bearings. Remove and disassemble alternator. 
Install new bearings as required. 

Interference between rotor fan and Remove and disassemble alternator. 

stator leads. Correct interference as required. 


Rotor or rotor fan damaged. Remove and disassemble alternator. 
Install new rotor. 


Replace voltage regulator. 


NOISY ALTERNATOR 
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ALTERNATOR WARNING LAMP SERVICE DIAGNOSIS 


Condition Ignition ON (Engine stopped) | Engine Running Fault Indicated 


i Warning Light ON. 


Battery to alternator cable | Warning light ON. 
broken when driving. 
Battery sense wire broken. | Warning light ON. | Warning light ON. | 


| 

| 

| 

соз 

Warning light ON Warning light ON. 
| | 

| 


-ve power diode short 
circuit. 


Phase voltage sensing 
cable broken. 


Warning light ON Warning light ON 
Warning light ON Warning light ON 


Power darlington is not 
switching. 
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SECTION 3A — BOSCH ALTERNATOR WITH BUILT IN 
ELECTRONIC VOLTAGE REGULATOR 


SPECIFICATIONS 


Manufacturer шешшу жал er ERO Et. 
Bosch part по. — 4 суі........................... 9 120 060 028 85 amp 
M.M.A.L. part no. — 4 су1....................... AW331052 85 amp 
Bosch part no. — 6суі........................... 9 120 060 029 85 amp 
M.M.A.L. part по. — 6 cyl ....................... AW 321821 85 amp 
Nominal voltage ................................. 
Polarity to earth ies e eee IRR SEA Negative (—) 
Number of brushes .............................. 2 
Brush wear — minimum length.................... 3.8 mm 
Minimum diameter of slip rings ................... 
Slip rings to be true within........................ 0.45 mm 
Claw poles to be true within ...................... 0.50 mm 
Resistance — гойог............................... 2.60 + 0.13 ohms 
Regulator output уойаре.......................... 14.25 V - 14.55 V 
Output test 

1050 alternator гр.т............................ 

1500 alternator г.р.п............................ 

6000 alternator г.р.т............................ 
Alternator pulley to engine pulley ratio — 

ACV essetis heb Pane ute ste ОЛСО С 2.76:1 

6-Cyl Lene ue p UA ee PIU bur DENEN eee 2.7211 


NOTE: To obtain engine r.p.m. where alternator r.p.m. is quoted divide the alternator г.р.т. by the 
alternator pulley to engine pulley ratio. 


SPECIAL TOOLS 


Battery load гевісіог.............................. 
Mounting adaptor ............................... 


TORQUE SPECIFICATIONS 


Nm 
Pulley retaining пш.............................. 54 to 68 
Alternator through боН$.......................... 
B+ terminal to alternator nut ..................... 
B+ terminal to rectifier nut ....................... 
Regulator retaining всгем5......................... 
Rectifier fixing serews ............................ 
Bearing retaining plate screws ..................... 
Capacitor retaining screw ......................... 
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GENERAL INFORMATION 


The Bosch alternator is designed for negative ground 
operation and has an external cooling fan retained by 
the drive pulley. A twelve pole rotor is used and the 
alternator output is rectified by heavy duty silicone 
diodes mounted in heat sinks for maximum cooling. 


Six diodes are arranged in a three phase bridge con- 
nection whereby three diodes have cathodes connected 
to the output terminal (normal polarity) and three 
diodes have anodes at the housing (reverse polarity). 
The regulator senses the battery voltage via the battery 
sense wire and controls alternator output voltage by 
switching the alternator excitation field current ON and 
OFF. As long as the battery voltage remains below the 
regulated voltage, power is supplied to the battery. 


Operation — Alternator (refer Fig. 1) 


With the ignition switch turned ON and the engine 
running, the flow of current through the rotor field coil 
winding energises the rotating electro-magnet. The 
rotation of the rotor will cause the stator windings to 
cut the magnetic lines of force of the rotor. This induces 
an AC current voltage in the stator windings. The 
rectifiers convert the (AC) alternating current to (DC) 
direct current at the output terminal, to carry the 
electrical load and charge the battery. 


The rectifiers prevent the battery from discharging 
through the alternator. 


As the rotor speed increases, the induced voltage in 
the stator windings increases causing more current flow 
to satisfy the load requirements. However, there is 
another factor, commonly known as “inductive 
reactance" which has an important bearing on current 
control. 


“Inductive reactance” is a counter voltage (voltage 
of opposite polarity) which is also induced in the stator 
windings. The voltage tends to oppose the “induced” 
voltage in the stator windings. 


As the rotor speed increases, the counter voltage also 
increases. By designing the correct size and shape of 
rotor and stator, the selection of the correct size and 
number of windings, the correct air gap between the 
rotor poles and stator and other design features, the 
alternator permits “inductive reactance” to limit output 
current, therefore no current regulator is needed. 


Operation — Voltage Regulator 


When the engine is running, the three phase current 
generated in the stator winding of the alternator is 
rectified by six power diodes. This current charges up 
the battery and supplies to the load. The regulator 
senses the battery voltage via the battery sense wire and 
controls this voltage by switching the alternator 
excitation field current ON and OFF. So long as battery 
voltage remains below regulated voltage power 
Darlington (transistor) ТІ5 is switched ON. Should the 
battery voltage exceed the specified limit, power 
Darlington T15 is switched OFF, causing output voltage 
to drop. Diode D38 protects T15 and regulator circuitry 
from voltage transients when the field is switched OFF 
by T15. These regulator cycles are repeated so quickly 
that the output voltage is maintained constant, at a 
desired regulated level. 


CHARGING SYSTEM TESTING — ON VEHICLE 


Diagnosis of the charging system is based on a series 
of tests that can be made on the vehicle. Before 
proceeding with the test, check that the charge 
indicator lamp is functional. A break in this circuit 
results in loss of pre-excitation. 


CIRCUIT DIAGRAM 


Batt. sense 


Warn. lamp |8, 


10w SW. 1,2 watt 


12V Бан. T 


Regulator assembly 


Alternator assembly 


Fig. 1 — Charging system 
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The following precautions must be observed 
during testing: 

(1) Test the battery. If it is not fully charged, install 
a fully charged battery for test purposes. 

(2) Disconnect the battery negative cable before 
connecting test equipment. 

(3) Test connections should NOT be in the form of 
alligator clips, etc., quick connectors should be used. 
This prevents them falling off during the test and 
causing diode failure. 

(4) Do not operate the alternator with the battery 
disconnected. 

(5) Do not disconnect battery during testing, as 
diode damage will result. 

(6) Operate the engine to attain normal operating 
temperature. 


CHARGING SYSTEM TEST 
Regulating Voltage 


(1) Disconnect the battery ground cable to avoid 
accidental shorting. 

(2) Disconnect the lead from the alternator main 
output terminal “ B+.” 

(3) Connect a DC ammeter in series with the 
alternator " B+" terminal and the lead previously 
disconnected from the ~ B+” terminal. 

(4) Connect the positive lead of a voltmeter to the 
alternator “ В+” terminal and ground the negative lead 
to the alternator housing (D-). 

(5) Connect the battery ground cable. 

(6) Connect a tachometer, start the engine and 
adjust engine speed to give 6000 alternator r.p.m., 


refer specifications. 

(7) Switch on lights and/or accessories to obtain a 
10 amp charging rate on the test ammeter. 

(8) Readjust alternator speed if necessary. 

(9) Read the regulator output voltage within one 
ininute of starting the test, the voltage should be as 
specified. If the voltage is not within specification 
replace the voltage regulator. 


NOTE: The electronic regulator is temperature 
compensated and a decrease in regulated voltage of 
0.03 V will occur for every 10°C temperature rise. 


© Alternator 
| 
| 


Carbon pile rheostat or bank of globes of min. 600 W 


Fig. 2 — Charging system test connections 
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REGULATING RANGE 


(1) Using test equipment previously described 
maintain engine speed to give 6000 alternator r.p.m., 
refer specifications. 

(2) Adjust load until a charging rate of 85% of 
rated output is obtained. 

(3) Re-adjust alternator speed if necessary. 

(4) The voltage reading at terminal “В+” and 

ground must not vary more than specified from the 
regulating voltage. 

(5) If the voltage difference is not within 
specification replace the voltage regulator. 


ALTERNATOR 


Removal (4 cyl models) 

(1) Disconnect the positive battery terminal. 

(2) Disconnect all wiring from the alternator. 

(3) Remove adjusting strap bolt at alternator end 
of strap. | 

(4) Remove pivot bolt attaching alternator to the 
engine block and remove alternator. 


Installation (4 cyl models) 


Install by reversing the removal procedure noting 
the following: 

(1) Ensure that the belt ribs are correctly located in 
the pulley grooves. 

(2) Measure belt deflection at the centre of the top 
belt run by applying a force of 10 kg. Adjust the belt to 
give a deflection of 9.0 to 10.0 mm. 


Removal (V6 models) 


(1) Remove air cleaner top with intake hose. 

(2) Raise vehicle and remove L/H splash shield. 

(3) Remove oil pressure switch wire. 

(4) Remove alternator drive belt and alternator 
wiring. 

(5) Remove alternator top mounting bolt 

(6) Remove rear engine stabiliser bar. 

(7) Remove E.C.S. pump (where fitted). heater 
hose to engine clamp. disconnect lower end of speedo 
cable. 

(8) Remove heat shield from exhaust. 

(9) Remove lower alternator mounting bolt and 
remove alternator. 


Installation (V6 models) 


(1) Install alternator in position and fit lower 
mounting bolt. 

(2) Install top alternator mounting bolt and 
alternator wiring. 

(3) Install alternator drive belt and ensure that the 
belt ribs are correctly located in the pulley grooves 
adjust belt tension. Adjust the belt to give a deflection 
of 9.0 to 10.0 mm while applying a foree of 10 Ка. 

(4) Install L/H splash shield and exhaust heat 
shield. 

(5) Install rear engine stabiliser bar. 

(6) Install speedo cable, heater hose to engine 
clamp and E.C.S. pump (where fitted). 

(7) Install Air Cleaner top and hose. 
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. Voltage regulator 
Through bolt 
Pulley . Brush set 
. Drive end plate . Retaining nut 
Screw . Spacer 

. Rectifier assembly 

. Slip ring and housing 


ООМФОТВОГ = 


Fan . Output terminal assembly 
Stator . Spring washer 


. Drive end bearing 
. Bearing retainer 


. Screw 


. Brush plate & voltage regulator . Rotor 


21. Slip ring assembly 
. Slip ring end housing bearing 
. Wave washer 
. Suppressor 
. Screw 
. Spacer 
. Plate Washer 


Fig. 3 — Alternator components (4 cylinder shown) 


Disassembly 


(1) Mark relative positions of the stator and the end 
plates. 

(2) Remove brush holder/regulator screws and lift 
out assembly, refer Fig. 4. 


(3) Remove the four through bolts. 

(4) Withdraw drive end plate and rotor complete 
being careful not to lose wave washer from behind the 
bearing. 

(5) Remove three rectifier retaining screws and nut 
and insulation components from “B+” terminal. 


(6) Withdraw stator and rectifier assembly from end 
plate. 


(7) The stator connections can be unsoldered from 
the rectifier assembly for test purposes. 


NOTE: 85 Amp alternator has 4 stator connec- 
tions. 


CAUTION: To avoid the possibility of diode 
failure from excessive heat, a pair of pliers 
should be used to hold the diode side of this 
connection during soldering operations to 
dissipate any excess heat. 


(8) Grip rotor in a vice equipped with soft jaws and 
unscrew the pulley retaining nut. The rotor may then 
be pressed out of the drive end bearing. 


(9) Remove the four screws from the drive end 
bearing retainer and remove the bearing. The rear 
bearing can be pulled off the rotor shaft using a 
suitable puller. 

(10) Clean all metal parts, except stator and rotor, 
with cleaning solvent and blow dry with compressed 
air. Ensure that the rectifier assembly is particularly 
clean to enable correct transfer of heat. 


Fig. 4 — Regulator removal 
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COMPONENT TESTING 
Voltage Regulator 


To test the voltage regulator place it in an alternator 
either on a test bench or in a vehicle. 

Using test circuit as shown in Fig. 2 check the voltage 
regulator as follows: 


NOTE: Do not reverse S and L connections as 
this will destroy the warning lamp circuit of the 
regulator. 


A. Regulating Voltage 


(1) Start engine and run to obtain alternator speed 
of 6000 r.p.m. 

(2) Adjust the load to obtain a charging rate of 10 
amps. 

(3) Re-adjust alternator speed if necessary. 

(4) The regulating voltage should now be between 
14.25 and 14.55 volts. 


B. Regulating Range 


(1) Maintain alternator speed at 6000 r.p.m. and 
adjust load until a charging rate of 85% of rated output 
is obtained. 

(2) Re-adjust alternator speed if necessary. 

(3) The voltage reading at terminal “B+” and 
ground must not vary more than 0.3 volts. 


NOTE: If readings at step A(4) or B(3) are not 
as specified, proceed as follows: 

(a) Remove the regulator and inspect the 
regulator to rectifier contacts. 

(b) If there is any indication of poor contact, 
raise the rectifier contacts to improve 
contact and install regulator. 

(c) Repeat voltage regulator test. 


(4) If the variance between the readings is greater 
than specified the regulator is faulty. 


NOTE: The specified test values apply at 20 °C. 
For every rise of 10?C in temperature a voltage 
variation of 0.03 volts will occur. 


Diodes 


(1) Test diodes with a series test lamp of up to 24 
volts DC. Apply the test probes between the connecting 
points (B, C, D and E, F, G), refer Fig. 5 and the heat 
sink. The positive probe of the test light should connect 
to the anode and the negative probe to the cathode. 


NOTE: The housing will form the cathode on 
positive heat sink and will form the anode on 
the negative heat sink, refer Fig. 5. 


The test light should light up when connected in this 
manner, but not light when connected in the reverse 
direction. If diodes sets G-B, F-C, or E-D are short 
circuited, all six diodes will show a short circuit when 
tested with the test lamp. A short circuit is indicated 
with the test lamp lights when connected in both 
directions. 


NOTE: 85 Amp alternator has 8 diodes. 


An open circuit is indicated if the test lamp does not 
light in either direction. If a diode failure is evident, 
the complete diode plate must be replaced. 


DIODE CONNECTIONS 


Connection Connection 


(Anode) (Cathode) 


Current flow |Currentblocked| Current flow 
| | F3E 
| | RET | 
" Housing ШІ Housing 


Diode (Anode) Diode (Cathode) 


Take special 


care of these 
solder connections : 


Positive 
heat sink 
Negative 
heat sink 


Fig. 5 — Diode plate assembly 


Stator 


(1) Test the stator windings with a low voltage test 
lamp (up to 40 volts) for grounding by connecting the 
test lamp between any stator lead and the frame. The 
windings are grounded if the lamp lights. This test can 
also be conducted using an ohmmeter, refer Fig. 6, a 
low reading indicates grounded windings. 


(2) Measure the resistance between any two leads of 
the stator windings, refer Fig. 7. lf the readings are not 
as specified there is an open circuit in the stator 
windings. Test the remaining stator winding lead in a 
similar manner. This test can also be conducted using 
a low voltage test lamp, the lamp will not light if there 
is an open circuit. 


Fig. 6 — Checking stator windings for grounding 
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Fig. 7 — Checking stator windings for open circuit 


Rotor 


(1) Test the rotor windings for a short circuit to 
ground using a low voltage test lamp or an ohmmeter 
as shown in Fig. 8. Connect one test lamp or ohmmeter 
lead to the slip ring and the other lead to a pole piece. 
If the lamp lights or the ohmmeter reading is low, the 
field windings are grounded. 

(2) Connect one lead of an ohmmeter to each slip 
ring to test for an open circuit. The ohmmeter reading 
will be high if there is an open circuit, refer Fig. 9. 

(3) Check the resistance of the field windings while 
the ohmmeter is connected for test 2. If the reading 
is not as specified, the windings are shorted. 


Fig. 9. — Checking rotor for open circuits 


Inspection 


(1) Check the slip rings and brushes for wear and 
damage, refer specifications. 


(2) Check brush springs for burning and damage. 
(3) Check that bearings rotate smoothly and freely. 


Assembly 


(1) Replace worn bearings with approved replace- 
ment bearings only. 


(2) Assemble the alternator (by reversal of the 
disassembly procedure), ensuring that the through bolts 
are tightened evenly and that the air gap between the 
rotor and the stator is equal at all points, if not loosen 
the through bolts again and reposition the end plates 
to the stator until the gap is equal, then retighten the 
bolts. Tighten the pulley nut to specifications. 


(3) Position the alternator in Bosch adaptor EFL J54 
and set the unit in an approved test bench. 


NOTE: The fan must be fitted while the alternator 
is under test. Do not use temporary connections 
and ensure that a 12 volt battery is connected 
in parallel with the alternator to act as a buffer 
to eliminate voltage peaks which will ruin the 
diodes. 


(4) Connect the test bench voltmeter between “B+” 
and the alternator housing and connect the ammeter 
between the “B+” terminal and “B+” lead. Connect 
a battery load resistor (Bosch tester EFAW107) in 
parallel with the battery. 


(5) Start the test bench and increase the speed 
maintaining a reading between 14.25 - 14.55 volts by 
adjusting the load resistor. 

(6) After the alternator has been running for 
approximately 5 minutes, test the output figures accor- 
ding to specifications. 
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SECTION 3B — MITSUBISHI ALTERNATOR WITH BUILT IN 
ELECTRONIC REGULATOR 


SPECIFICATIONS 
Manufacturer. «oov а hls uere d X E Mitsubishi Electric 
Part No. (early 6 cyl manual тойе[5)............... MD112322 
Nominal voltage ............................... 12V 
Nominal output ............................... 75A 
Рат МО и анале s Ди inten head qta eye E MD112323 
Nominal voltage ............................... 12V 
Nominal output ............................... 90A 
Polarity Хаг earth. s saus ылы eC ETE Negative (-) 
Number of brushes .............................. 2 
Resistance — rotor............................... 3 to 4 ohms 
Regulator output voltage.......................... 14.4 + .3V 
Alternator pulley to engine pulley ratio ............. 2.50:1 


NOTE: To calculate engine r.p.m. when alternator r.p.m. is quoted divide alternator r.p.m. by alternator 
pulley to engine pulley ratio. 


TORQUE SPECIFICATIONS 


Nm 
Pulley fnit. paqan yit ce eh S ары ad EES 34 to 43 
Through Боа eroe ee eek ae ee EEN 4.0 to 5.4 
Adjusting strap to alternator bolt .................. 12 to 15 


Alternator pivot bolt ............................. 20 to 24 
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GENERAL INFORMATION 


The Mitsubishi alternator is a compact, lightweight 
unit designed far negative ground operation. It features 
an internally mounted cooling fan integral with the 
rotor. Voltage regulation is by means of an electronic 
regulator incorporated in the brush holder. 

A twelve pole rotor is used and alternator output is 
rectified from AC to DC by heavy duty silicon diodes 
mounted in heat sinks. 

Three auxiliary or exciter diodes are located in the 
rectifier assembly. These diodes allow a portion of 
stator alternating current (after rectification to DC) to 
be routed to the rotor for excitation of the rotor 
windings. 

The charge warning lamp provides pre-excitation 
and prevents the exciter diodes from load sharing. In 
the event of lamp globe failure a "back-up" system is 
provided from the ignition switch via the fuse box and a 
resistor located in the alternator. 


CHARGING SYSTEM TESTING-ON VEHICLE 


A series of tests can be performed prior to 
alternator removal to assist in fault diagnosis. 

Before proceeding with the test, check that the 
charge warning lamp and the alternator fuse are 
functional. 

The following precautions must be observed during 
testing: 

(1) Disconnect the battery negative cable before 
connecting test equipment. 

(2) Test connections should NOT be in the form of 
alligator clips, etc., quick connectors should be used. 
This prevents them falling off during the test and 
causing diode failure. 

(3) Do not operate the alternator with the battery 
disconnected. 

(4) Do not disconnect battery during testing, as 
diode damage will result. 

(5) Operate the engine to attain normal operating 
temperature. 


Output Current Test (refer Fig. 1) 


(1) Disconnect battery negative lead. 

(2) Disconnect the wiring from the output terminal 
"B" of the alternator. 

(3) Connect an ammeter between terminal "B" and 
the previously removed wiring. 

(4) Connect а voltmeter between terminal “В” and 
earth. 

(5) Connect a tachometer to the engine. 

(6) Connect the battery earth lead, voltmeter 
should indicate battery voltage. 

(7) Start the engine and switch on all electrical 
loads increase engine speed to 1200 r.p.m. and check 
output current. 

Output current should be greater than 70% of 
nominal output. 


NOTE: If battery is fully charged it will be 
necessary to connect a suitable load across the 
battery terminals. Switch off the engine prior 
to connecting the load. 
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Charging 
indicator 


lgnit 
lant gnition 


switch 


Alternator Б (т) ; Ш To load 
Nr. 


+ 


Ammeter 


Battery 


Voltmeter 


Fig. | — Output current test connections 


Output Voltage Test (refer Fig. 2) 


(1) Disconnect the battery negative lead. 

(2) Connect a voltmeter between the “L” terminal 
on the alternator and the negative battery terminal. 

(3) Connect a tachometer to the enginc. 

(4) Connect battery negative lead. Voltmeter 
reading should be lower than battery voltage. 

(5) Start engine, increase speed to 2300 r.p.m. and 
maintain speed for a short period. 

(6) Check voltmeter reading. Voltage should bc 
14.4V + ОЗУ at 20°C. 


Charging 
indicator Ignition 


ight switch 
Alternator 


С 


= Í 


Voltmeter 


Ammeter 


Fig. 2 — Output voltage test connections 


ALTERNATOR 
Removal (V6 models) 


(1) Remove air cleaner top with intake hose. 

(2) Raise vehicle and remove L/H splash shield. 

(3) Remove oil pressure switch wire. 

(4) Remove alternator drive belt and alternator wiring. 

(5) Remove alternator top mounting bolt 

(6) Remove rcar engine stabiliser bar. 

(7) Remove E.C.S. pump (where fitted), heater hose 
to engine clamp, disconnect lower end of speedo cable. 

(8) Remove heat shield from exhaust. 

(9) Remove lower alternator mounting bolt and 
remove alternator. 


Installation 


Install by reversing the removal procedure noting 
the following: 


REVISED 
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Pulley 

Spacer 

Front bracket 
Bearing 

Bearing retainer 
Seal 

Rotor assembly 
Rear bearing 
Stator assembly 
Terminal 

. Cover 

. Brush holder and regulator 
. Slinger 

. Rectifier assembly 
. Rear housing 


E 
о Фо; о о) соо; 


- 
= 


— = а =й 
NAUN 


Fig. 3—Alternator components 


(1) Ensure that the belt ribs are correctly located in 
the pulley grooves. 

(2) Measure belt deflection at the centre of the top 
belt run by applying a force of 10 kg. 

Belt deflection should be 9.0 to 10.0 mm. 


Disassembly 


(1) Mark the relative position of the stator and the 
end plates. 

(2) Remove the three alternator through bolts. 

(3) Insert two screwdrivers between the front 
housing and the stator and pry the rear housing and 
stator off, refer Fig. 4. 

NOTE: Do not insert the screwdrivers too far as 

the stator may be damaged. 


Fig. 4—Removing rear housing and stator 


CAUTION: Do not exert excessive force to pry 
rear housing and stator off. If disassembly is 
difficult follow step 4. 

(4) If necessary apply a 200W soldering iron to the 

bearing section of the rear housing until it is possible 
to pry the housing off easily, refer Fig. 5. 


Soldering iron 
(200W capacity) 


Bearing housing s 


Fig. 5—Heating rear housing 


(5) Remove the "B" terminal nut and washer. 

(6) Remove the brush holder and rectifier retaining 
Screws. 

(7) Remove the stator assembly from the rear 
housing. 

(8) To remove the rectifier and the brush holder from 
the stator unsolder the stator wires from the rectifier, 
refer Fig. 6. 
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(9) То remove the brush holder from the rectifier 
unsoider the plates at the rectifier, refer Fig. 6. 


NOTE: Soldering operations must be completed 
as quickly as possible to avoid damaging the 
diodes. 

Do not exert undue force on the diode leads. 


Unsolder the 
three rectifiers 


Rectifiers 
ХХ 


Fig. 6— Brush holder and rectifier attaching points 


(10) Position the rotor in a vice fitted with soft jaws 
and remove the pulley retaining nut and spring washer, 
the pulley and spacer and the front housing from the 
rotor. 

(11) Remove the front bearing from the front housing 
by removing the three bearing retainer screws. The rear 
bearing can be removed from the rotor shaft using a 
suitable puller. 


COMPONENT TESTING 


Rotor 


(1) Using an ohmmeter as shown in Fig. 7 check that 
the resistance of the rotor windings is 3 to 4 ohms. 

If resistance is low a short circuit is indicated. If there 
is nO continuity an open circuit is indicated. In either 
case the rotor should be replaced. 


Fig. 7—Rotor winding continuity check 


(2) Using an ohmmeter as shown in Fig. 8, check 
the rotor winding for grounding. If continuity exists 
the rotor windings are grounded and the rotor must 
be replaced. 


Fig. 8—Check rotor windings for grounding 


Stator 


(1) Check the stator windings for grounding using 
an ohmmeter as shown in Fig. 9, if the ohmmeter 
indicates continuity the stator must be replaced. 


Fig. 9— Checking stator for grounding 


(2) Check the stator windings for continuity using 
an ohmmeter as shown in Fig. 10, if there is no 
continuity between the windings, the stator must be 
replaced. 


Fig. 10—Check stator windings for continuity 
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Diodes (refer Fig. 11) 


NOTE: If any diode is found to be faulty the 

rectifier assembly must be replaced. 

(1) (+) Heatsink assembly test: check for continuity 
between the (+) heatsink and the stator winding 
connection terminal with an ohmmeter. Continuity in 
both directions indicates a faulty diode. 

(2) (~) Heatsink assembly test: check for continuity 
between the (-) heatsink and the stator winding 
connection terminal. Continuity in both directions 
indicates a faulty diode. 

(3) Auxiliary diode test: check the three diodes by 
connecting an ohmmeter across the diodes. Continuity 
in both directions indicates a faulty diode. 


Main diode 
(+) heatsink 


Auxiliary diodes Мат diode 


( —) heatsink 


Fig. 11—Rectifier assembly 


Inspection 


(1) Check the slip rings and brushes for wear and 
damage, refer Fig. 12. 
(2) Check brush springs for burning and damage. 


о (89 


Wear limit line 


Fig. 12—Brush wear limit 


Brush Replacement 


(1) With the brush holder removed unsolder the 
pigtail, refer Fig. 13, and remove the brush and spring. 

(2) Install a new brush and solder the pigtail so that 
the brush enters the holder approximately 5 mm, refer 
Fig. 14. 


Unsolder 


Fig. 14—Brush installation 


Assembly 

Assemble by reversing disassembly procedure noting 
the following: 

(1) Prior to assembling housing halves press the 
brushes into the brush holders and insert a suitable size 
wire through the access hole in the rear housing to hold 
the brushes in that position, refer Fig. 15. 

(2) Remove the wire after assembly and check that 
the rotor rotates smoothly. 


Fig. 15— Holding brushes 


(3) Tighten the through bolts evenly. 
(4) Tighten the pulley nut to the specified torque. 
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SECTION 3C — BOSCH ALTERNATOR WITH BUILT IN 


ELECTRONIC VOLTAGE REGULATOR AND INTERNAL COOLING FANS 


Manüftactüret: sve icity hele ya dee re PEE EE 
MMA L Part NO. ocu rs tpi Seamer ane Ple dena 
Nominal voltage ...................................... 
Polarity 10 сапһ........................................ 
Number of brushes .................................... 
Brush wear — minimum length ........................... 
Minimum diameter of slip гіпре........................... 
Slip rings to be true within»... 6... eee 
Claw poles to be true within... 
Resistance — Яшог..................................... 
Resistance— Того кы и ы. в OP PE ERA EE dA 
Regulator output voltage .... annur narenn rrenen errer 


Output test 


1500 alternatorr.p.m............................ 1... 
1800 alternator г.рлт.............................1 лмДҺм. . 
6000 alternator г.р.т...................... ......... . 
Alternator pulley to engine pulley гайо...................... 


SPECIFICATIONS 


Bosch 

AW 335900 90 amp 
12V 

Negative (-) 

2 


3.8 mm 

26.7 mm 

0.45 mm 

0.05 mm 

more than | Meg Ohm 
2.60 + 0.13 Ohms 
1425 V - 14.55 V 


32 amp 
50 amp 
90 amp 
2.5 


NOTE: To obtain engine r.p.m. where alternator r.p.m. is quoted divide the alternator r.p.m. by the 


alternator pulley to engine pulley ratio. 


Battery load resistor. eriad lees eh 
Mounting adaptor... asas mh 
Drive end bearing р|Шег.................................. 
Drive end bearing assembly іюоі........................... 


Pulléy retaining nuts... р за т eae be PERDE 
Alternator through bolts а.а: 
B+ terminal to alternatornut.................... n 
B+ terminal to гесііегпш............................... 
Regulator retaining screws .............................. 
Rectifier fixing screws... csse eh 


SPECIAL TOOLS 


TORQUE SPECIFICATIONS 


Bosch tester EFAW 107 
EFLJ54 

Bosch 9 981 066 601 
Bosch 9 981 066 600 


Nm 

54 1o 68 
3.8 to 5.5 
7.5 to 8.5 
8.0 to 11.0 
1.6 to 2.3 
1.0 to 2.5 
2.1 to 3.0 
2.7 to 3.8 


© Mitsubishi Motors Australia Ltd. March 1995 
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GENERAL INFORMATION 


The Bosch alternator is designed for negative ground 
operation and has two internal cooling fans. A twelve 
pole rotor is used and the alternator output is rectified 
by heavy duty silicone diodes mounted in heat sinks 
for maximum cooling. 

Six diodes are arranged in a three phase bridge 
connection whereby three diodes have cathodes 
connected to the output terminal (normal polarity) and 
three diodes have anodes at the housing (reverse 
polarity). The regulator senses the battery voltage via 
the battery sense wire and controls alternator output 
voltage by switching the alternator excitation field 
current ON and OFF. As long as the battery voltage 
remains below the regulated voltage, power is supplied 
to the battery. 

The EP regulator has the ability to detect many faults 
in the charging system not previously possible with 
earlier types. Detection of open circuit rotor winding 
is now possible. Backup regulation is provided should 
a malfunction occur, this supplies useable output until 
service can be obtained. Battery sensing ensures that 
the correct voltage is available at the battery at all times 
thus compensating for resistance in the charge cable. 


Operation — Alternator (refer Fig. 1) 


With the ignition switch turned ON and the engine 
running, the flow of current through the rotor field coil 
winding energises the rotating electro-magnet. The 
rotation of the rotor will cause the stator windings to 
cut the magnetic lines of force of the rotor. This induces 
an AC current voltage in the stator windings. The 
rectifiers convert the (AC) alternating current to (DC) 
direct current at the output terminal, to carry the 
electrical load and charge the battery. 

The rectifiers prevent the battery from discharging 
through the alternator. 

As the rotor speed increases, the induced voltage in 
the stator windings increases causing more current flow 
to satisfy the load requirements. However, there is 
another factor commonly known as “inductive 
reactance" which has an important bearing on current 
control. 

“Inductive reactance” is a counter voltage (voltage 
of opposite polarity) which is also induced in the stator 
windings. The voltage tends to oppose the "induced" 
voltage in the stator windings. 

As the rotor speed increases, the counter voltage also 
increases. By designing the correct size and shape of 
rotor and stator, the selection of the correct size and 
number of windings, the correct air gap between the 
rotor poles and stator and other design features, the 
alternator permits “inductive reactance” to limit output 
current, therefore no current regulator is needed. 


CIRCUIT DIAGRAM 


Batt. sense 


Warn. lamp |5 


10w sw. 1.2 watt 


12V batt. T 


Regulator assembly 


Alternator assembly 


Fig. 1 — Charging system 
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Operation — Voltage Regulator 


With the Ignition switch turned “ON”, current is 
supplied via the warning lamp to the “L” terminal of 
the regulator. Base current is fed to T15 which turns 
on, current then flows from B+ through the rotor 
winding via the regulator brushes and the collector 
emitter junction of TI5 to earth completing the circuit. 
The current in the rotor causes a magnetic field 
between adjacent poles to be created, this field is 
rotated and cuts the windings of the stator at right 
angles inducing a voltage into them. As the speed is 
increased this induced voltage increases and results in 
current being rectified in the 3 phase diode bridge and 
supplied as DC to the B+ output and hence to the 
battery. When the voltage at the B+ terminal of the 
battery reaches around 14.2 volts, this voltage is 
monitored by the *S" lead and turns the regulator 
Hybrid base current to TIS OFF removing rotor 
current, resulting in a decrease in output voltage to 
below the regulating voltage, Т15 base current turns 
ON and the whole cycle is repeated very rapidly. D38 
protects T15 and the regulator against the back voltage 
developed across the rotor winding when Т15 turns 
OFF. The new generation EP regulators incorporate 
current limiting in the warning lamp circuit. 


Backup Regulation 


The EP regulator will limit the output voltage to a 
safe level should either the main B+ cable or the 
battery sense wire become de-coupled, the output 
voltage will be slightly above the normal setting (1-3 
volts). 


Start up phase 


When the Ignition switch is turned on and the engine 
is not running, the current to the rotor is reduced by 
switching it on and off at a 50% duty cycle, the 
frequency is approximately 4 kHz and may be audible 
at times, this is quite normal, once the engine is started 
normal regulation commences. 


Warning lamp failure 


Should the warning lamp fail, the alternator will self 
excite by deriving a small current from the phase 
connection allowing the voltage to build up to reg- 
ulating level. 


NOTE: No field current will flow when the engine 
is cranking. 


Diagnostics 


The EP regulator incorporates diagnostics which will 
illuminate the warning lamp as a result of fault 
conditions in the alternator and external circuitry. 
These conditions include: 

(1) An open circuit in the regulator battery sensing 
wire (S Terminal). 

(2) An open circuit or excessive voltage drop in the 
B+ cable. 

(3) An open circuit in the alternator phase 
connection. 


(4) Overcharging of the battery. 

(5) Regulator output stage short circuit. 

(6) Open circuit rotor. 

The regulator compares the voltage at B+ with the 
voltage at the “5” terminal connected to battery 
positive. If the voltage differential exceeds a pre- 
determined threshold, the regulator will operate in 
backup mode to limit the output voltage to a safe level. 
The warning lamp will remain illuminated as long as 
these conditions prevail. 

Sources of high resistance which will trigger the 
warning lamp are: 

(a) Poor contact in wiring harness connectors. 

(b) Poor contact between rectifier and regulator. 

(c) High resistance in fusible link assembly. 


CAUTION: When bench testing the alternator it 
is important that the warning lamp wattage of 
2 watts is not exceeded. Reversal of the “S” and 
“L” cables on the regulator will damage the 
regulator. 


CHARGING SYSTEM TESTING — ON VEHICLE 


Diagnosis of the charging system is based on a series 
of tests that can be made on the vehicle. Before 
proceeding with the test, check that the charge 
indicator lamp is functional. A break in this circuit 
results in loss of pre-excitation. 


The following precautions must be observed during 
testing: 

(1) Test the battery. If it is not fully charged, install 
a fully charged battery for test purposes. 

(2) Disconnect the battery negative cable before 
connecting test equipment. 

(3) Test connections should NOT be in the form of 
alligator clips, etc., quick connectors should be used. 
This prevents them falling off during the test and 
causing diode failure. 

(4) Do not operate the alternator with the battery 
disconnected. 

(5) Do not disconnect battery during testing, as 
diode damage will result. 

(6) Operate the engine to attain normal operating 
temperature. 


CHANGING SYSTEM TEST 


Regulating Voltage 


(1) Disconnect the battery ground cable to avoid 
accidental shorting. 

(2) Disconnect the lead from the alternator main 
output terminal “B+.” 

(3) Connect a DC ammeter in series with the 
alternator “B+” terminal and the lead previously 
disconnected from the “B+” terminal or use a clamp 
type ammeter. 

(4) Connect the positive lead of a voltmeter to the 
alternator “B+” terminal and ground the negative lead 
to the alternator housing (D-). 

(5) Connect the battery ground cable. 
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(6) Connect the tachometer, start the engine and 
adjust engine speed to give 6000 alternator r.p.m., 
refer specifications. 

(7) Switch on lights and/or accessories to obtain a 
5 to 10 amp charging rate on the test ammeter. 

(8) Re-adjust alternator speed if necessary. 

(9) Read the regulator output voltage within one 
minute of starting the test, the voltage should be 14.0 to 
14.2 V. If the voltage is not within specification replace 
the voltage regulator. 


` Alternator 


Carbon pile rheostat or bank of globes of min. 600 W 


Fig. 2 — Charging system test connections 


NOTE: The electronic regulator is temperature 
compensated and a decrease in regulated 
voltage of 0.03 V will occur for every 10°C 
temperature rise. 


Regulating Range 

(1) Using test equipment previously described 
maintain engine speed to give 6000 alternator r.p.m., 
refer specifications. 

(2) Adjust load until a charging rate of 85-90% of 
the rated output is obtained. 

(3) Re-adjust alternator speed if necessary. 

(4) The voltage reading at terminal “B+” and 
ground must not decrease by more than 0.5 V from the 
reading obtained in the previous test. 

(5) If the voltage difference is not within specification 
replace the voltage regulator. 


Alternator Output Test at Full Load 


Increase engine speed until the alternator is running 
at 6000 r.p.m., switch on electrical Joads until the 
alternator voltage drops to 13.5 volts. Full output 
should be obtained under these conditions. It may be 
necessary to adjust engine speed to maintain alternator 
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speed. If sufficient electrical loads are not available a 
carbon pile resistance can be connected across the 
battery and adjusted until maximum output is obtained. 


CAUTION: Keep the time for this test to a minimum 
to avoid undue heating and high engine speeds. 


ALTERNATOR 
Removal (4 cyl models) 


(1) Disconnect the positive battery terminal. 

(2) Disconnect all wiring from the alternator. 

(3) Remove adjusting strap bolt at alternator end 
of strap. 

(4) Remove pivot bolt attaching alternator to the 
engine block and remove alternator. 


Installation (4 cyl models) 


Install by reversing the removal procedure noting 
the following: 

(1) Ensure that the belt ribs are correctly located in 
the pulley grooves. 

(2) Measure belt deflection at the centre of the top 
belt run by applying a force of 10 kg. Adjust the belt to 
give a deflection of 9.0 to 10.0 mm. 


Removal (V6 models) 


(1) Remove air cleaner top with intake hose. 

(2) Raise vehicle and remove L/H splash shield. 

(3) Remove oil pressure switch wirc. 

(4) Remove alternator drive belt and alternator 
wiring. 

(5) Remove alternator top mounting bolt 

(6) Remove rear engine stabiliser bar. 

(7) Remove E.C.S. pump (where fitted). heater 
hose to engine clamp, disconnect lower end of speedo 
cable. 

(8) Remove heat shield from exhaust. 

(9) Remove lower alternator mounting bolt and 
remove alternator. 


Installation (V6 models) 


(1) Install alternator in position and fit lower 
mounting bolt. 

(2) Install top alternator mounting bolt and 
alternator wiring. 

(3) Install alternator drive belt and ensure that the 
belt ribs are correctly located in the pulley grooves 
adjust belt tension. Adjust the belt to give a deflection 
of 9.0 to 10.0 mm while applying a force of 10 kg. 

(4) Install L/H splash shield and exhaust heat 
shield. 

(5) Install rear engine stabiliser bar. 

(6) Install speedo cable, heater hose to engine 
clamp and E.C.S. pump. 

(7) Install Air Cleaner top and hose. 
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. Retaining nut 
Spring washer 
Screw 

Pulley 

. Drive end plate 
Bearing retainer 

. Drive end bearing 
Through bolt 

Rotor 

. Slipring assembly 

. Slipring end housing bearing 
. Stator 

. Bearing cap 

. Screws 

. Rectifier assembly 

. Slipring end housing 
. Brush plate and voltage regulator 
. Voltage regulator 

. Brush set 

. Bush 

. Suppressor 

. Nut 

. Cooling fans 

. Screws 


оочооьом- 


Fig. 3 — Alternator components 


Dissasembly 


(1) Mark the relative positions of the end housings 
in relation to the stator assembly to aid reassembly. Use 
a permanent marking pen do not use centre punches 
as this can cause misalignment of the housings. 

(2) Remove the EP regulator from the slipring end 
housing by removing the two screws. Tilt the regulator 
slightly from the plug connection until the regulator 
clears the housing, then lift clear, refer Fig. 4. 

(3) Remove the four through bolts. 

(4) Carefully remove the stator assembly along with 
the slipring end housing, taking care not to put strain 
on the stator wires. 

(5) Disconnect the stator from the rectifier assembly, 
grasp the stator wires close to the wire loop with a pair 
of long nosed pliers, heat the joint with a soldering 
iron, when the joint becomes plastic apply a slight 
twisting motion to the wires, then pull upwards to 
release the wires. Remove the stator. 

This procedure opens the wire loop to release the 
stator connections easily. 

(6) Remove the rectifier retaining screws and the B+ 
terminal nut and washers. 


NOTE: The B+ bolt and the positive heatsink 
retaining screw are fitted with mica insulating 
washers. 


These must be discarded and replaced with new 
washers and heatsink compound. 


(7) To remove the pulley, mount an 8 mm Allen key 
in the vice with the short end upwards, place a ring 
spanner on the pulley nut, position the internal 
hexagon of the rotor shaft onto the Allen key, loosen 
the nut and remove the pulley. 


Fig. 4 — Regulator removal 
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NOTE: The pulley has an integral boss which 
locks up against the bearing, therefore no thrust 
collar is provided. 


(8) Remove the four retaining screws from the drive 
end housing, withdraw the rotor complete with the 
bearing. 


NOTE: The rotor must not be pressed from the 
drive end housing using a press as the bearing 
retaining plate and drive end housing will be 
damaged or distorted. 


(9) Remove the drive end bearing from the rotor 
shaft using a suitable puller, take care not to distort 
the fan assembly during this process. 

(10) Remove the slipring end bearing using a suitable 
puller. 

(11) Thoroughly clean all components except the 
rotor and stator with a suitable solvent. Ensure that 
all traces of oil and dirt are removed. If an abrasive 
cleaner is used to remove scale and paint from the 
housings take care not to abrade the bearing and 
mounting spigot surfaces. The rotor and stator must 
be cleaned with compressed air only, the use of solvents 
could cause damage to the insulating materials. 


COMPONENT TESTING 


Voltage Regulator 


To test the voltage regulator place it in an alternator 
either on a test bench or in a vehicle. 

Using test circuit as shown in Fig. 2 check the voltage 
regulator as follows: 


NOTE: Do not reverse S and L connections as this 
will destroy the warning lamp circuit of the 
regulator. 


A. Regulating Voltage 


(1) Start engine and run to obtain alternator speed 
of 6000 r.p.m. 

(2) Adjust the load to obtain a charging rate of 10 
amps. 

(3) Re-adjust alternator speed if necessary. 

(4) The regulating voltage should now be between 
14.25 and 14.55 volts. 


B. Regulating Range 


(1) Maintain alternator speed at 6000 r.p.m. and 
adjust load until a charging rate of 85 to 90% of the 
rated output is obtained. 

(2) Re-adjust alternator speed if necessary. 

(3) The voltage reading at terminal “B+” and 
ground must not vary more than 0.3 volts. 


NOTE: If readings at step A(4) or B(3) are not 
as specified, proceed as follows: 
(a) Remove the regulator and inspect the reg- 
ulator to rectifier contacts. 
(b) If there is any indication of poor contact, 
raise the rectifier contacts to improve contact 
and install regulator. 


(c) Repeat voltage regulator test. 


(4) If the variance between the readings is greater 
than specified the regulator is faulty. 


NOTE: The specified test values apply at 20°С. 
For every rise of 10°C in temperature a voltage 
variation of 0.03 volts will occur. 


Power Diodes 


(1) Apply the negative test probe of the diode tester 
or a multimeter with a diode test feature to the positive 
heatsink and the positive probe alternatively to A, B, 
C, (refer Fig. 5) a low resistance reading, or the forward 
voltage drop across the diode should be obtained. 
Reverse the test probes, a high resistance reading or a 
higher reverse voltage should be obtained. 

(2) Connect the positive test probe to the negative 
heatsink and the negative probe alternatively to D, E, 
F, (refer Fig. 5) a low resistance or forward voltage drop 
across the diode should be obtained. Reverse the test 
probes, a high resistance reading or higher reverse 
voltage reading should be obtained. 

For 8 diode rectifier plates tests for G and H should 
be included. When the reverse voltage test is done the 
applied voltage should be less than 14 volts DC or 12 
volts RMS for AC testers. 


NOTE: If a diode failure is evident the complete 
diode plate must be replaced. Zener voltage test 
of power diodes. 


The power diode test should be undertaken first 
before the diode zener voltage is tested. Diodes are 
grouped together according to their zener voltage, as 
shown in the table below. All diodes within a rectifier 
must have the same zener voltage. 

Connect the test probes as for the reverse test listed 
above i.e. reverse biased apply the test voltage from the 
zener diode tester (current limited to 5ma) and read 
to zener breakdown voltage this should be a steady 
reading and not increase with increased voltage from 
the tester. 


NOTE: 90 Amp alternator has 8 diodes. 


Forward 
current 
rating 


Zener Positive Negative 
voltage diode diode 


17.8v-19.2v 
18.8v-20.2v 
19.8v-21.2v 
20.8у-22.2у 
21.8у-23.2у 
22.8v-24.2v 


NOTE: Diode number is stamped on the rear of 
the diode. 
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DIODE CONNECTIONS 


Connection Connection 


(Anode) (Cathode) 


Current flow |Currentblocked| Current flow 
‘ | I 
А | 
Ы | 
| Housing L... Housing 


„А Diode (Anode) Diode (Cathode) 


P 


Fig. 5 — Diode plate assembly 


Stator 


(1) Test the stator windings with a low voltage test 
lamp (up to 40 volts) for grounding by connecting the 
test lamp between any stator lead and the frame. The 
windings are grounded if the lamp lights. This test can 
also be conducted using an ohmmeter, refer Fig. 6, a 
low reading indicates grounded windings, the insulation 
resistance must be greater than 1 Mega Ohm. 

(2) Measure the resistance between any two leads of 
the stator windings, refer Fig. 7. If the readings are not 
as specified there is an open circuit in the stator 
windings. Test the remaining stator winding lead in a 
similar manner. This test can also be conducted using 
a low voltage test lamp, the lamp will not light if there 
is an open circuit. 


Fig. 7 — Checking stator windings for open circuit 


Rotor 


(1) Test the rotor windings for a short circuit to 
ground using a low voltage test lamp or an ohmmeter 
as shown in Fig. 8 Connect one test lamp or ohmmeter 
lead to the slipring and the other lead to a pole piece. 
If the lamp lights or the ohmmeter reading is low, the 
field windings are grounded. 

(2) Connect one lead of an ohmmeter to each 
slipring to test for an open circuit. The ohmmeter 
reading will be high if there is an open circuit, refer 
Fig. 9. 

(3) Check the resistance of the field windings while 
the ohmmeter is connected for test 2. If the reading 
is not as specified, the windings are shorted. 


Fig. 9 — Checking rotor for open circuits 


Inspection 


Check the sliprings and brushes for wear and 
damage, refer specifications. 

(2) Check brush springs for burning and damage. 

(3) Check that bearings rotate smoothly and freely. 


Assembly 


(1) Replace worn bearings with approved replace- 
ment bearings only. 

(2) Assemble the alternator (by reversal of the 
disassembly procedure), ensuring that the through bolts 
are tightened evenly and that the air gap between the 
rotor and the stator is equal at all points, if not loosen 
the through bolts again and reposition the end plates 
to the stator until the gap is equal, then retighten the 
bolts. Tighten the pulley nut to specifications. 
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(3) Position the alternator in Bosch adaptor EFLJ54 
and set the unit in an approved test bench. 


NOTE: While the alternator is under test do not 
use temporary connections. Ensure that a 12 
volt battery is connected in parallel with the 
alternator to act as a buffer to eliminate voltage 
peaks which will ruin the diodes. 


(4) Connect the test bench voltmeter between “B+” 
and the alternator housing and connect the ammeter 
between the “B+” terminal and “B+” lead. Connect 
a battery load resistor (Bosch tester EFAW107) in 
parallel with the battery. 

(5) Start the test bench and increase the speed 
maintaining a reading between 14.25-14.55 volts by 
adjusting the load resistor. 

(6) After the alternator has been running for 
approximately 5 minutes, test the output figures accor- 
ding to specifications. 
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SECTION 4 — IGNITION SYSTEM-CARBURETTOR MODELS 


SPECIFICATIONS 
Ignition system 
Турес, лыб куы RN Eq ERE PIS High energy electronic 
Current draw-measured at ignition switch to coil wire (at coil) 
Engine starting ................................ 2.07 to 2.53A 
Engine running ................................ 2.25 to 2.70A 
Distributor 
Manufacturer.. eae ena enpa n eee eee Bosch 
Part Number—M.M.A.L. ....................... AW312664 
== Возећи es том sa ees wees ROS 9 230 064 537 
Mainshaft endfloat............................. 0.1 mm (max.) 
Mainshaft rotation torque....................... 0.3 Nm (max.) 
Timing—vacuum hoses disconnected and plugged 
ASIC «REA ода deg NC eS 59 + 2° ВТ.О.С. @ specified idle speed 
—idle адмапсе............................... 13° + 4° ВТ.О.С. @ specified idle speed 
Centrifugal advance— distributor degrees 
@ distributor r.p.m........................... -19 to 19 @ 800 


3.59 to 5.59 @ 1400 
8.59 to 10.59 @ 3000 
89 to 10.59 ( 3500 
Vacuum advance— distributor degrees 
(à mm of mercury (Hg) 
—main advance (inner can) ................. 0? to 1.59 @ 90 
2.5? to 4.59 @ 150 
6.59 to 8.59 @ 250 
139 to 159 (2 410 
—idle advance (outer can) .................. 0? to 2° @ 220 
2° to 5° @ 340 
2.5° to 5° @ 365 
Pick up coil resistance .......................... 800 + 80 ohms 
Reluctor to pole piece gap ...................... 0.15 mm (min.) must be equal at each pole piece 


Spark plugs 


Маке ои een eer ta а en Champion 
Турес oer hie Sa ened Sak IAN C Ea пл N9YC 
ult" ein Ы ати о ы 14 mm 
GAD ee Cielo атала re HER Sog та Ue dert 0.7 to 0.8 mm 
Coil 
Make га se intelle ete IHE Bosch 
Primary resistance ............................. 0.8 Ohms + 10% 
Secondary resistance............................ 12.1 kOhms + 20% 
High tension cables 
Resistance—cables shorter than 635 mm .......... less than 30 kOhms 
—cables longer than 635 mm........... less than 50 kOhms 


NOTE: The idle speed and ignition timing specifications were correct at time of publication. If these 
specifications differ from those on the Vehicle Emission Control decal (located on the underside of the 
engine hood) use the specifications listed on the decal. 
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SERVICE DIAGNOSIS 


TEST PROCEDURES 


(1) The battery must be fully charged before ignition system testing. 

(2) Manufacture test leads and only use test equipment as outlined in “IGNITION SYSTEM TESTING”. 

(3) DO NOT OPEN CIRCUIT any high tension cable with ignition switched on or with engine running 
as the control unit can be damaged. 

(4) When testing, leave the ignition switched off until voltage or current check is necessary and switch off 
immediately check is complete. 

(5) AVOID CONTACT WITH PRIMARY AND SECONDARY WIRING WITH IGNITION SYSTEM 
ENERGIZED. THE HIGH VOLTAGES PRESENT MAY BE HAZARDOUS. 


ENGINE WILL NOT: START ENGINE LACKS POWER 


Is fuel being supplied? БА Check fuel system. 


Is ignition timing 


Reset to specifications. 
correct. 


+ Yes + Yes 


Is the distributor cap or 
rotor cracked or 
damaged? 


Replace faulty 
components. 


Are distributor advance 
mechanisms operating Repair or replace faulty 
correctly? Check with components. 

distributor tester. 


Is the coil high tension 
cable resistance within 
specifications? 


+ Yes 


Is voltage from terminal 
15 on control unit to 
earth equal to or 
greater than 11V with 
ignition switch on? 


Replace coil high Y Yes 

tension cable. Does dwell angle 
increase and decrease 
as engine speed is Replace control unit. 
varied? Check with an 
oscilloscope. 


Check for and rectify 
voltage drop between 

ignition switch and coil M Yes 
terminal. 


Fault is not in ignition 
system. 
+ Yes d 


Are the coil primary and ENGINE MISFIRES 


secondary resistances Replace coil. 


within specifications? 


Y Yes 


Is the distributor cap Yes 
rotor or coil tower » 
damaged? 


Replace faulty 
components. 


Y No 


Is the reluctor to pole 
piece gap within 
specifications? 


Adjust gap to 
specifications. 
ан Are the spark plugs 
firing correctly? Clean 
and check on tester. 


Y ves 


Are the high tension 
cable resistances within » 
specifications? 


+ Yes 


Are the coil primary and No | 
secondary resistances — Replace coil. 
within specifications? 


Replace spark plugs. 


+ Yes 


Is voltage from terminal 
15 on contro! unit to 
earth equal to or 
greater than 11V with 
ignition switch on? 


Check for and rectify 
No voltage drop between 
— | ignition coil and control 
unit. 


Replace faulty cables. 


% Yes 


15 current between 
negative coil terminal 
and terminal 16 on 
control unit 0 amp with 
ignition switch on? 


Ne Replace control unit. 


% Yes 


is pick up coil resistance 
within specifications 


+ Yes 


Are the reluctor to pole 


. Replace pick и il. 
with control unit P p Ро 


disconnected? 


Check for and if 
necessary replace bent 


+ Yes piece gaps:equal, distributor mainshaft. 
I pex up coil um a | Check for апа rectify Y ves 
resistance oo wIth contro short circuit in wiring | 
unit disconnected? 4 Is there an intermittent k and rectify short 
fault in ignition primary Bh open ниси fy 
Y Yes circuit? 


Y No 


Fault is not in ignition 


Fault is not in ignition 


system. 


system. 
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GENERAL INFORMATION 


The ignition system is a *High Energy" system which 
features a miniaturized control unit mounted on the 
distributor. 

The distributor incorporates an inductive type pulse 
generator which signals the control unit to switch the 
primary current at the ignition coil. The dwell angle 
is regulated by the control unit and cannot be adjusted. 
The control unit also incorporates a current contro! 
circuit which automatically maintains the optimum 
current level for all operating conditions. 


Distributor and Ignition 
pick-up coil 


Ignition 


switch * Total voltage loss in the wiring 


from battery to coil terminal no. 
15 to be less than 800 mV at 7A 
CAUTION 

Dangerous primary and 
secondary voltages 


\ 
L 
Battery І 


Fig. I—Schematic diagram of “High Energy” 
ignition system 


SAFETY PROCEDURES 


(1) The “High Energy" ignition system produces 
extremely high voltages. These voltages occur not only 
in the components but also in the wiring between the 
components. SPECIAL CARE should be taken when 
working on the entire ignition system. 

(2) DO NOT open circuit the high tension leads as 
damage can occur to the control unit. 

(3) When connecting a battery charger, BE SURE 
the ignition is switched OFF and the battery leads are 
disconnected. 

(4) While carrying out test procedures leave ignition 
switched OFF until required and switch OFF imme- 
diately the test is finished. 


IGNITION SYSTEM TESTING 


Test Equipment 


When conducting electrical checks on the vehicle 
always use commercial type equipment (timing lights, 
oscilloscopes, tachometers, battery chargers, etc.). 
Older equipment can produce transient voltages which 
will cause damage to the control unit. Check with the 
manufacturer to determine if your test equipment is 
suitable for use with semi-conductor devices. 


To connect test instruments to the primary terminals 
of the coil, manufacture two connectors as shown in 
Fig. 2. This will allow the system to be operated 
normally with safe equipment connections. 


Negative coil connection 


Positive coil connection 


Fig. 2—Ignition coil test leads 


Test Procedures 
Refer to Service Diagnosis, this section. 


DISTRIBUTOR 


Removal 


(1) Disconnect vacuum hose at the distributor. 

(2) Disconnect primary wiring at the distributor. 

(3) Remove cables from spark plugs and coil by 
simultaneously twisting and pulling on the insulator, 
refer Fig. 3, Do Not pull on the cable. 


Fig. 3— Removing spark plug cable 


(4) Unfasten distributor cap retaining clips and lift 
off the distributor cap. 

(5) Rotate the engine crankshaft until the distributor 
is pointing toward the No. 1 cylinder firing position, 
ensuring that (he mark on the crankshaft pulley is in 
line with the top dead centre mark on the timing plate. 


NOTE: The distributor does not have a No. 1 
timing mark on the body. No. 1 firing position 
is located when the rotor is aligned just right 
of centre of the insulator block and the reluctor 
and pole-pieces are aligned, refer Fig. 4. 


Bow 
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Pole-piece 


Reluctor 


Fig. 4— Distributor T.D.C. No. 1 position 


(6) Remove distributor hold down nut. 

(7) Carefully lift the distributor from the engine; the 
shaft will rotate a small amount as the distributor gear 
is disengaged from the camshaft gear. 


NOTE: To retain the engine in the correct timing 
position, do not rotate crankshaft while dis- 
tributor is removed. 


Installation 


(1) Ensure the crankshaft is positioned at T.D.C. 
with No. 1 piston on compression stroke. 

(2) Align the mating mark (line) of the distributor 
housing with the protruding side of the roll pin of the 
drive gear. 

(3) Insert the distributor into the cylinder head with 
the control unit cover uppermost, refer Fig. 5, and 
install retaining nut. 


NOTE: The rotor should now be aligned just right 
of centre of the insulator block, refer Fig. 5. If 
not aligned, remove the distributor, repeat steps 
2 and 3 above ensuring the mating marks are 
aligned. 


NA 


Drive gear alignment 
for installation 


Rotor position prior 
to installation 


Rotor position 
after installation 


Fig. 5— Distributor installation 


(4) Install distributor cap. 


(5) Connect high tension leads and distributor 
primary lead. 


(6) Adjust ignition timing to specification. 


(7) Connect vacuum hose to the distributor. 


NOTE: The outer can is connected to intake 
manifold vacuum. 


Shaft and Bushing Wear Test 


(1) Remove the distributor rotor. 

(2) Clamp the distributor in a vice equipped with 
soft jaws and apply only enough pressure to restrict 
any movement of the distributor, during the test. 

(3) Attach a dial indicator to the distributor housing 
so indicator plunger arm rests against upper mainshaft 
(not against the reluctor). 

(4) Place one end of a wire loop around the upper 
mainshaft just above the reluctor. 

(5) Hook a spring scale in the other end of the wire 
loop. 


NOTE: The wire loop must be down against the 
top of the reluctor to ensure a straight pull; also 
be sure that the wire loop does not interfere with 
the indicator holding bracket. 


(6) Apply a 4.5 N pull toward the dial indicator and 
a 4.5 N pull away from the indicator and read the total 
movement of the plunger on the indicator dial. If the 
total indicator plunger movement exceeds 0.15 mm 
replace the distributor housing or shaft assembly. 


Disassembly 


(1) Unfasten spring clips holding distributor cap and 
remove cap from housing. 

(2) Remove the distributor rotor. 

(3) Loosen the control unit cover screws and remove 
the cover, refer Fig. 6. 


Қу; 


Fig. 6—Removing control unit cover 


(4) Remove the two wires on the control unit which 
connects to the pulse generator, refer Fig. 7. 

(5) Carefully prise out the insulator block from the 
distributor body and remove the control unit and 
wiring. 

(6) Remove the circlip, located on top of the reluctor 
with suitable circlip pliers, refer Fig. 8 

(7) Remove the reluctor with a suitable puller, refer 
Fig. 9. A bearing puller can be used provided the arms 
are ground to a suitable shape. 
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CAUTION: Care must be taken not to burr or (8) Remove the circlip located on top of the pulse 
mark the reluctor teeth and they must not be generator with suitable circlip pliers, refer Fig. 10. 
filed or otherwise metal finished. Any variation 
to the reluctor teeth shape will result in an 
erratic voltage signal to the control unit. 


Fig. 10— Removing lower circlip 


(9) Remove the vacuum unit holding screws. Pull the 
unit away from the distributor body and tilt upwards 
to disengage the vacuum unit pull rod from the pulse 
generator pin. 

(10) Remove the allen head screws from the base plate 
with a 3 mm allen key, refer Fig. 11. Note in which holes 
the screws are located, to aid in reassembly. 

(11) Prise out the wire clip from the distributor body 
and lift out pulse generator and base plate assembly. 

(12) Mark the relative position of the drive gear and 
shaft, press out roll pin, remove the gear and spacers. 

(13) To separate the mainshaft (if required), remove 
the automatic advance springs and insert two screw- 
drivers between the upper mainshaft and driving plate. 
Lever the upper mainshaft and the circlip within the 
bore will be disengaged, releasing the shaft. 

(14) If leakage past the oil seal is evident, remove and 
discard the seal. 


Fig. 11—Removing base plate screws 
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Inspection 


Perform the following inspection and replace any 
Fig. 9—Removing reluctor faulty components. 


. Distributor cap 

. Rotor 

. Circlip-large 

. Reluctor 

. Felt pad 

. Circlip-small 

. Upper mainshaft 


. Advance spring No. 1 


. Advance spring No. 
. Circlip-small 

. Advance weight 

. Spacer 

. Lower mainshaft 

. Steel thrust washer 
. Fibre washer 

. Control unit cover 
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Chamber A 
Chamber B 


2 . Pulse generator and 

pick up coil assembly 

. Insulator block and loom 

. Control unit 

. Oil seal 

. Wiring clip 

. Vacuum advance unit 

. Mounting flange 


Fig. 12—Distributor components 


. Main body 

. O-ring 

. Fibre washer 

. Thin steel washer 
. Thick steel washer 
. Drive gear 

. Roll pin 
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(1) Check bearing surfaces for wear. lf necessary 
replace with bushes which have been soaked in light 
oil for at least one hour. Use a suitable mandrel to press 
out and install the bushes. 

(2) Check advance springs for distortion. 

(3) Check vacuum advance unit for leaks. 

(4) Check pick up coil resistance using a suitable 
ohmmeter. 

(5) Inspect pick up coil wiring. 

(6) Check distributor cap and rotor for cracks, 
damage and signs of arcing. 


Assembly 


Assemble the distributor by reversing disassembly 
procedure, noting the following: 

(1) If replacement bushes are fitted, they should be 
immersed in light oil (SAEIO) for 1 hour prior to 
assembly. 

(2) 1f required, install a new seal in the distributor 
body with the lips facing toward the drive gear. 

(3) Prior to fitment of the shaft assembly, lubricate 
the shaft and shaft recess with SAE30 engine oil, oil 
seal lips with molybdenum type grease. 

(4) Lubricate the bore of the upper mainshaft, 
weight pivots and contact surfaces, upper mainshaft 
and vacuum link pivot with molybdenum type grease, 
and install the mainshaft. 


NOTE: If a new mainshaft is fitted it is recom- 
mended that a new drive gear kit is fitted at the 
same time. 


(5) Fit the drive gear to the shaft maintaining the 
same relationship as when dis-assembled. 

If a new gear is fitted, install the rotor and rotate 
to the No. 1 timing position (see Distributor Removal, 
this section). Using the guide holes already in the gear, 
fit the gear so that the hole in line with the top of the 
tooth is toward the mounting flange. Ensure that the 
specified end float is maintained. 


NOTE: If the gear is installed 180? out of align- 
ment, basic timing will not be achieved. 


(6) Fit the roll pin with the protrusion on the side 
that aligns with the tooth at the top of the gear. 


NOTE: Ensure that the roll pin is installed with the 
opening in the side of the pin at 90? to the axis 
of the mainshaft. 


(7) Before tightening the two allen head screws 
securing the pulse generator to the distributor body, 
ensure the pulse generator is centred by inserting two 
brass feeler gauges of no less than 0.15 mm thickness 
on opposite points between the reluctor teeth and 
magnetic pole pieces. 

(8) When replacing the control unit ensure that the 
mounting plate and back of the control unit are clean. 
Spread silicon grease (supplied in spare parts kit) evenly 
over the back of the control unit, refer Fig. 13. This 
ensures good heat transfer to the distributor housing. 

(9) Connect wiring to the control unit ensuring that 
the coil connections to terminals 15(B/W) and 16(B) 
are correct. The pulse generator connections, terminals 
3 and 7, are different sizes to prevent incorrect con- 
nection, refer Fig. 14. 


NOTE: Reversing coil connections will result in 
damage to the control unit. 


Control unit base 


Incorrect Correct 


Silicon grease 


Fig. 13—Application of silicon heat sink compound 


Fig. 14—Control unit terminals 


(10) Install the control unit cover and screws, before 
tightening the cover screws, check that the unit locating 
pins are correctly engaged and the connecting wires are 
not clamped under the cover. Tighten cover screws to 
0.8 Nm. The earth connection to the control unit and 
coil rely on the correct tightening of the cover screws. 

(11) Apply vacuum to vacuum unit and rotate drive 
shaft. The reluctor teeth should not make contact with 
the pole pieces. If contact occurs the pulse generator 
is not correctly centred. If contact occurs on one side 
of the reluctor only, the distributor shaft is bent and 
requires replacement. 

(12) When the distributor is assembled, check for the 
correct rotation torque and end float, refer Specifi- 
cations. 


CHECKING DISTRIBUTOR ADVANCE CURVES 


Centrifugal Advance Curve 


Carefully mount distributor assembly (less cap and 
rotor) in a reliable stroboscope-type distributor tester 
so that the gear is not damaged. It is important that 
the appropriate adapter for checking electronic type 
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distributors is connected to the distributor stand and 
that the instructions for its usage are followed. After 
this is done proceed with test as follows: 

(1) Adjust the tester speed control to operate dis- 
tributor at a slow speed (below point at which 
centrifugal advance starts to operate), and align the “O” 
of the tester degree ring with any of the arrow flashes. 

(2) Adjust the tester speed control to operate 
distributor at speeds called for in Specifications, and 
Observe arrow flashes opposite tester degree ring to 
determine degrees of advance. 

(3) If the centrifugal advance curve does not meet 
Specifications, adjust spring tension by bending the 
spring mounting tabs in the required direction. 

Bending the spring tab towards the distributor cam 
decreases the tension, whilst bending away increases 
the spring tension. The lighter spring controls the initial 
advance and the combination of both springs controls 
the advance at the higher speeds. 


Vacuum Advance Curve 


With the distributor mounted in a distributor tester 
and with the vacuum unit attached to the distributor, 
proceed as follows: 

(1) Place thumb over end of vacuum pump hose and 
adjust the regulator control knób to give a reading of 
450 mm of vacuum with hose closed off to ensure tester 
hose does not leak. 

(2) Attach the tester vacuum pump hose to each 
vacuum chamber in turn and adjust the pump to give 
a reading of 450 mm of vacuum. Any loss of vacuum 
indicates that the vacuum diaphragm is leaking and 
that the unit must be replaced. 

(3) While performing the leak test check that the 
pulse generator and pick up coil base plate operates 
smoothly in both directions and responds instantly 
when vacuum is applied. If any binding occurs the 
distributor should be disassembled, cleaned and 
checked. 

(4) Connect the tester vacuum hose to chamber A 
(inner can), refer Fig. 12, and leave chamber B open 
to atmosphere. 

(5) Set tester speed to 1200 rpm and align *0" mark 
on the tester degree ring with any of the arrow flashes. 

(6) Adjust vacuum pump to supply the vacuum 
necessary to check main advance operation, refer 
Specifications. 

(7) Connect the tester hose to chamber B (outer can) 
and leave chamber A open to atmosphere. 

(8) Adjust vacuum pump to supply vacuum 
necessary to check idle advance operation. 

(9) If advance figures are not within specifications, 
the vacuum unit must be replaced. 


IGNITION TIMING 


(1) With the ignition switched OFF connect a 
suitable timing light to No. 1 cylinder and an engine 
tachometer. 


NOTE: 

(i) Do not disconnect high tension leads with 
the engine running as damaged to the ignition 
control unit can occur. 

(ii) Do not puncture cables, boots or nipples 
with test probes. Always use proper adaptors. 
Puncturing the spark plug cables with a probe 
will damage the cables. The probe can separate 
the conductor and cause high resistance. [n 
addition breaking the rubber insulation may 
permit secondary current to arc to ground. 

Gii) Do not connect timing light primary lead 
to the alternator output terminal as alternator 
damage will occur. 


(2) Start the engine and run until normal operating 
temperature is reached. 

(3) Ensure that all lights and accessories are off and 
the transaxle is in neutral. 

(4) Disconnect and plug the vacuum hose to outer 
can of the vacuum unit. 


NOTE: To check basic timing it is essential that 
step 4 is performed. 


(5) Adjust engine idle speed to specifications. 

(6) Aim the timing light at the timing plate, refer 
Fig. 15. If the light flash occurs when timing mark on 
crank shaft pulley is located ahead of specified degree 
mark, refer Specifications, in the direction of engine 
rotation, timing is advanced. If flash occurs when the 
pulley timing mark is past the specified degree mark 
in the direction of engine rotation, timing is retarded. 
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Fig. 15—Timing plate location 


(7) If adjustment is necessary loosen the distributor 
mounting nut and rotate the distributor to obtain the 
correct basic timing, refer Fig. 16. 

(8) Tighten the mounting nut and check that the 
timing has not altered. 

(9) Reconnect the vacuum hose. 

(10) Adjust idle speed to specifications. 
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Fig. 16—Adjusting ignition timing 


(11) Check that idle advance is as specified. If it is 
not as specified remove the distributor test, and replace 
faulty components. 


NOTE: Do not attempt to set ignition timing by 
following step 11, this is a CHECK ONLY. Any 
deviation from the procedure outlined above 
may result in incorrect basic timing and 
subsequent catalyst overheating. 


IGNITION COIL 


The ignition coil is specially designed to ensure 
compatibility with the miniaturized control unit and 
to handle the high currents required in the “High 
Energy" system. 


Coil Testing 


NOTE: If coil replacement is necessary a coil 
which conforms exactly to manufacturers 
specifications must be used. 


(1) Inspect the coil for arcing. Replace the coil if the 
coil tower is burnt or there is evidence of carbon 
tracking or arcing at the tower or the cable nipple. In 
these circumstances the coil high tension lead should 
also be replaced since arcing will carbonize the nipple 
which could result in further coil failures. 

(2) Check coil primary resistance by connecting an 
Ohmmeter between the positive and negative coil 
terminals, refer to Specifications for correct reading. 

(3) Check coil secondary resistance by connecting 
an Ohmmeter between the negative terminal and the 
high tension tower refer to Specifications for correct 
reading. 


HIGH TENSION CABLES 
Inspection 


(1) Check the high tension cable connections for 
good contact at the coil, distributor cap towers and at 
the spark plugs. Terminals should be fully seated. The 
nipples and spark plug covers should be in good 
condition. Nipples should fit tightly on the coil cap 
towers and spark plug cover should fit tight around 
spark plug insulators. Cable connections that are loose 
will corrode and increase the resistance and permit 
water to enter the towers causing ignition problems. To 
maintain proper sealing between the towers and 
nipples, cable and nipple assemblies should not be 
removed from the distributor towers unless nipples are 
damaged or cable testing indicates high resistance or 
broken insulation. 

(2) Clean high tension cables using a cloth 
moistened with a suitable non-flammable solvent. 

(3) Check cables for brittle or cracked insulation. 


Testing 

Use an Ohmmeter to check cables for open circuits, 
loose terminals or high resistance as follows: 

(1) Remove cable from spark plugs by simultaneou- 
sly twisting and pulling on the insulator, refer Fig. 17. 

(2) Remove the cable from the coil tower by twisting 
and pulling on the nipple. 

(3) Lift distributor cap from distributor with cables 
intact. Do not remove cables from cap. 


Fig. 17—Removing spark plug cable 


(4) Connect the Ohmmeter between the cable 
terminal and the corresponding electrode inside the 
cap, making sure Ohmmeter probes are in good 
contact. If resistance is more than 30,000 Ohms, remove 
cable at cap tower and check the cable resistance. If 
resistance is more than 30,000 Ohms on cables under 
635 mm long or 50,000 Ohms on cables over 635 mm 
long, replace cable assembly. Test all spark plug cables 
in same manner. 


Replacement 


When installing new cable assemblies, install new 
high tension cable and nipple assembly over cap or coil 
tower, entering the terminal into the tower, push lightly, 
then pinch the large diameter of nipple to release 
trapped air between the nipple and tower. Continue 
pushing on the cable and nipple until cables are 
properly seated in the cap towers. Use the same 
procedure to install cable in coil tower. Wipe the spark 
plug insulator clean before reinstalling cable and cover. 
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Normal condition 


Carbon fouling 


Oil or wet fouling 


Overheating 


Fig. 18—Spark plug condition 


SPARK PLUGS 


Spark plugs appearance, refer Fig. 18, or condition 
can reflect a wide variety of engine conditions as 
follows: 


Normal Condition 


Under normal conditions deposits will be light tan 
or grey in colour and electrode erosion will be slight. 
The gap should not increase more than 0.03 mm every 
1600 km. 

A plug in this condition may be cleaned, gapped and 
reinstalled. 


Carbon Fouling 


This dry, black deposit is fuel carbon and is the result 
of an over rich air-fuel mixture. This condition can be 
caused by a sticking or incorrectly adjusted choke, 
clogged air cleaner element, incorrect idle mixture, 
retarded ignition timing, low ignition voltage or 
continuous low speed operation. 


Oil or wet fouling 


This condition usually indicates that the piston rings 
are worn and in need of replacement. The use of a 
hotter plug may temporarily relieve oil fouling but this 
practice may lead to engine damage. 


NOTE: Oil fouling may occur when "running in" 
a new or overhauled engine before normal oil 
control is achieved. In this case the plugs may 
be cleaned, gapped and reinstalled. 


Overheating 


A plug that has overheated is evidenced by a blistered 
white insulator and an excessively eroded electrode. 


Possible causes of spark plug overheating include over 
advanced ignition timing, cooling system blockages, 
detonation (due to incorrect fuel), incorrectly tightened 
spark plug and incorrect heat range plug fitted. 


Lead Fouling (not shown) 


Lead fouling appears as a yellowish-brown deposit 
on the insulator. The deposit is a result of using leaded 
petrol. Frequent cleaning of the plug or using a hotter 
plug may result in an improvement if lead fouling is 
a persistent problem. 


Cleaning and Regapping 

(1) Clean spark plugs in a abrasive type cleaner, 
taking careful note of manufacturers instructions. 

(2) Remove carbon and other deposits from the 
threads with a stiff wire brush. 

(3) Dress the centre electrode, with a small file to 
a flat surface. 

(4) Adjust the spark plug gap to specifications by 
using a pin or wire, type feeler gauge and bending the 
side (ground) electrode. 


Specified 


Fig. 19—Spark plug gap 


(5) Install spark plug and tighten to 20-28 Nm. 
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POWER TRANSISTOR 


The power transistor may be checked as follows: 

(1) Connect a known good ignition coil to the power 
transistor as shown, refer Fig. 20. 

(2) Connect the leads to an analogue Ohmmeter 
(containing a 3 volt battery) across terminals ! and 2 
(+ve to 2) of the power transistor. 

(3) Connect and disconnect the negative lead of the 
Ohmmeter to terminal | of the power transistor. The 
ignition coil should emit a spark. 


Fig. 20 — Checking power transistor 


NOTE: Do not use a Ohmmeter which uses a 
battery of greater capacity than 3 volts. The 
above test can be performed using a 3 volt 
battery with the battery positive connected to 
terminal 1 of the power transistor. 


(4) Replace the power transistor if faulty. 


-— 222 


16-5-1 


SECTION 5 — IGNITION SYSTEM — ECI-MULTI 4G54 


SPECIFICATIONS 
Distributor 
(hu EE Bosch electronic spark timing 
End:play- u at add se Ы ЫЙ Susu mr h SU 0.3 + 0.2 mm 
Rotationaltorque.................................... 0.3 Nm or less 
Ignition Coil 
[hu EE EET Bosch resin mould 
Primary гевізапсе................................... 0.8 Ohms + 10% 
Secondary resistance ................................ 12.1 kOhms + 20% 
Spark Plugs 
Make д biete d uds аа Mores BO aes S Champion 
(hg es tg aa chess вана ie a ees N9 YC 
SIVE E ENDE EDU REM 14mm 
бар cag dan жн сете PER ee aba Bate eres 0.7 to 0.8 mm 
ТОГА Сава нанета ин ожа ODE Re 20 to 28 Nm 
Ignition timing ........................................59ж V? BTDC (electronic spark timing cut)) 
13° + 2° BTDC (with electronic spark timing) 
Idle: speed: — (859 vic ue ees eene rator Xu 800 + 50 rpm 
eub au dde eared ten Dd 800 rpm 
АҮСаФШенйрисеназиы сылмандар Oc petere wy a 950 rpm 
High tension cables 
Resistance — Cables shorter than 635 mm ............. Less than 30 kOhms 
— Cables longer than 635 тт.............. Less than 50 kOhms 


NOTE: The idle speed and ignition timing specifications were correct at time of publication. If these 
specifications differ from those on the Vehicle Emission Control Decal (located on the underside of the 
engine hood) use the specifications listed on the decal. 


SPECIAL TOOLS 
Multi-use-tester(M.U.T.)............................... MB991502 
КОМ Васил а oae ERSTE uu usa MRP — A 
Ohmmeter (analogue) 

Ohmmeter (digital) 
Tachometer 
Timing Light 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 
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SERVICE DIAGNOSIS — ECI-MULTI 4G54 


up NUM 


ENGINE WILL NOT Malfunction of the ignition control Check the system; if there is a 
system. problem check its component parts. 


START OR HARD TO i 
START (CRANKS OK) —— ERE == 
Incorrect ignition timing. Adjust ignition timing to 
specifications. 
Distributor cap and rotor cracked Replace faulty components. 
or damaged. 
Coil high tension cable resistance Replace faulty high tension cables 
not to specification. 
Coil primary and secondary Replace coil. 
resistance are not to specification. 


Spark plugs faulty. Replace spark plugs. 


Incorrect ignition timing. Adjust ignition timing to 
specifications. 


Incorrect high tension cable 
location or resistance. 


ROUGH IDLE OR 
ENGINE STALLS 


Check high tension cable routing 
and check resistance is within 
specification. 


Spark plugs faulty. Replace spark plugs. 

Incorrect ignition timing. Adjust ignition timing to 
specification. 

Earth leakage in high tension Check cable wiring, repair or 

cables. replace cables. 


ENGINE HESITATES OR 
POOR ACCELERATION 


IGNITION TIMING INSPECTION AND 
ADJUSTMENT 


Prior to checking ignition timing ensure: 
— engine is at operating temperature 
— lamps and all accessories are OFF 
— transmission is in Neutral or Park 
— steering wheel is in the straight ahead position 
— the handbrake is fully applied. 
(1) Attach an engine tachometer and check the 
engine idle speed is approximately 800 + 50 r.p.m. 
(2) Switch engine off and connect the spark advance 
cut terminal to earth with a suitable jumper lead, refer 
Fig. 1. 


Spark advance 


Cut terminal 


Fig. 1—Spark advance cut terminal 


(3) Connect a suitable timing light to No. 1 cylinder 
and start the engine. 


NOTE: 

(A) Do not disconnect high tension leads 
with the engine running as damage to the 
ignition control unit can occur. 

(B) Do not puncture cables, boots or nipples 
with test probes. Always use proper adaptors. 
Puncturing the spark plug cables with a probe 
will damage the cables. The probe can separate 
the conductor and cause high resistance. In 
addition breaking the rubber insulation may 
permit secondary current to arc to ground. 

(C) Do not connect timing light primary lead 
to the alternator output terminal as alternator 
damage will occur. 


(4) Aim the timing light at the timing plate, refer 
Fig. 2, and check that ignition timing is 5° + ме 
BTDC. 

(5) If timing is incorrect loosen the distributor 
mounting nut and rotate distributor body so that 
ignition timing is to specification. 

(6) Disconnect the earthed jumper lead from spark 
advance cut terminal, the ignition timing should 
increase to 15? BTDC. 

(7) Re-install blanking plug in spark advance cut 
terminal. 


Fig. 2—Timing plate location 


DISTRIBUTOR 


Removal 


(1) Uncouple the distributor connector. 
(2) Remove high tension leads from spark plugs and 
coll. 


CAUTION: The correct method of detaching this 
type of lead from the spark plug, is to grasp the 
rubber insulator at the spark plug end and 
remove with a combined twisting and pulling 
motion, refer Fig. 10. 


(3) Unfasten the retaining clips and remove the 
distributor cap. 

(4) Rotate the engine crankshaft until the distributor 
rotor is pointing towards the No. 1 cylinder firing 
position, ensuring that the crankshaft pulley timing 
mark is in line with the top dead centre (TDC) mark 
on the timing plate. 


NOTE: No. 1 firing position is when the rotor arm 
mark is aligned with the raised section on the 
top of the electrical connector, refer Fig. 3. 


(5) Remove distributor clamping nut. 

(6) Carefully remove the distributor from the engine; 
the shaft will rotate a small amount as the distributor 
gear is disengaged from the camshaft gear. 


NOTE: To retain the engine in the correct timing 
position, DO NOT rotate the crankshaft while 
the distributor is removed. 


Disassembly 


(1) Remove the distributor rotor. 

(2) Remove the trigger disc retaining clip. 

(3) Using a suitable puller or levers, carefully remove 
the trigger disc and retaining pin. 


16-5-4 


(4) Remove the hall generator retaining clip. 
(5) Remove the hall generator retaining screws. 
mark (6) Remove the hall generator assembly. 
(7) Remove the main shaft retaining clip and main 
shaft bearing retaining screws. 
(8) Remove the drive gear retaining pin. 
(9) Remove the drive gear. 
(10) Remove the main shaft. 
(11) Remove main shaft bearing. 


Alignment 


Inspection 


Check cap for cracks. 

Check cap and rotor for wear or damage. 
Inspect drive gear for wear or damage. 
Replace any defective components. 


Fig. 3—No. 1 firing position Assembly 


Install by reversing disassembly procedure 
CAUTION: Care should be taken when removing 


the trigger disc as it can be easily bent during 
disassembly. It may be necessary to replace the 
trigger disc if it is bent on removal. (1) Ensure the crankshaft is positioned at TDC with 
No. 1 piston on compression stroke. 

(2) Align the mating mark (line) of the distributor 
housing with the protruding side of the drive gear roll 
pin, refer Fig. 5. 

(3) Insert the distributor into the cylinder head so 
as the retaining stud enters the retaining flange slot and 
is positioned near the lower end of the slot. 

(4) The rotor arm mark should be aligned with or 
near to the raised section on the connector top, refer 
Fig. 5. 


NOTE: If not aligned, remove the distributor, 
repeat steps 2 and 3 above, ensuring the mating 
marks are aligned. 


Drive gear alignment 
for installation 


Installation 


Rotor position prior Rotor position 
to installation after installation 


Fig. 5— Distribution installation 


. Distributor cap ‚ Bearing (5) Install retaining nut. 

. Rotor . Seal š > 

- Retaining сїр - Distributor body (6) Install distributor cap. 

> rigger disc е | r1 . * " 
Hall generator unit Bush’ (7) Connect high tension leads and distributor 
Mainshaft . Dri 

Я Retaining clip 3 Retaining pin connector. 


(8) Adjust ignition timing to specification, as 
Fig. 4—ECI-Multi distributor outlined this section. 
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Ignition Coil 


(1) Check coil primary resistance by connecting an 
Ohmmeter between the positive and negative coil 
terminals. 

(2) Check coil secondary resistance by connecting 
an Ohmmeter between the negative terminal and the 
high tension tower. 

Requirement— Primary 0.8 Ohm + 10% 

—Secondary 12.1 kOhm + 15% 


Primary 
terminal 


N 


Secondary 
terminai 


Late 
models 


Fig. 6—Ignition coil terminals 


NOTE: The primary connector at the coil has a 
locking tab on the underside which is concealed 
by the rubber boot. To uncouple, squeeze the 
rubber boot between the thumb and forefinger 
(refer Fig. 7), paying particular attention to 


Normal condition 


Carbon fouling 


releasing the locking tab in direction shown. 

Attempting to uncouple the connector 
without fully unlatching the lock tab will result 
in damage to the connector and/or coil. 


Fig. 7—Uncoupling coil primary connector 


SPARK PLUGS 


Spark plugs appearance, refer Fig. 8, or condition 
can reflect a wide variety of engine conditions as 
follows: 


Normal Condition 


Under normal conditions deposits will be light tan 
or grey in colour and electrode erosion will be slight. 
The gap should not increase more than 0.03 mm every 
1600 km 

A plug in this condition may be cleaned, gapped and 
reinstalled. 


Oil or wet fouling 


Overheating 


Fig. 8—Spark plug condition 
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Carbon Fouling 


This dry, black deposit is fuel carbon and is the result 
of an over rich air-fuel mixture. This condition can be 
caused by a sticking or incorrectly adjusted choke, 
clogged air cleaner element, incorrect idle mixture, 
retarded ignition timing, low ignition voltage or 
continuous low speed operation. 


Oil or wet fouling 


This condition usually indicates that the piston rings 
are worn and in need of replacement. The use of a 
hotter plug may temporarily relieve oil fouling but this 
practice may lead to engine damage. 


NOTE: Oil fouling may occur when "running in" 
a new or overhauled engine before normal oil 
control is achieved. In this case the plugs may 
be cleaned, gapped and reinstalled. 


Overheating 


A plug that has overheated is evidenced by a blistered 
white insulator and an excessively eroded electrode. 
Possible causes of spark plug overheating include over 
advanced ignition timing, cooling system blockages, 
detonation (due to incorrect fuel), incorrectly tightened 
spark plug and incorrect heat range plug fitted. 


Lead Fouling (not shown) 


Lead fouling appears as a yellowish-brown deposit 
on the insulator. The deposit is a result of using leaded 
petrol. Frequent cleaning of the plug or using a hotter 
plug may result in an improvement if lead fouling is 
a persistent problem. 


Cleaning and Regapping 


(1) Clean spark plugs in a abrasive type cleaner, 
taking careful note of manufacturers instructions. 

(2) Remove carbon and other deposits from the 
threads with a stiff wire brush. 

(3) Dress the centre electrode, with a small file to 
a flat surface. 

(4) Adjust the spark plug gap to specifications by 
using a pin or wire, type feeler gauge and bending the 
side (ground) electrode. 


Specified 


Fig. 9—Spark plug gap 
(5) Install spark plug and tighten to 20-28 Nm. 


HIGH TENSION CABLES 
Inspection 


(1) Check the high tension cable connections for 
good contact at the coil, distributor cap towers and at 
the spark plugs. Terminals should be fully seated. The 
nipples and spark plug covers should be in good 
condition. Nipples should fit tightly on the coil cap 
towers and spark plug cover should fit tight around 
spark plug insulators. Cable connections that are loose 
will corrode and increase the resistance and permit 
water to enter the towers causing ignition problems. To 
maintain proper sealing between the towers and 
nipples, cable and nipple assemblies should not be 
removed from the distributor towers unless nipples are 
damaged or cable testing indicates high resistance or 
broken insulation. 

(2) Clean high tension cables using a cloth 
moistened with a suitable non-flammable solvent. 

(3) Check cables for brittle or cracked insulation. 


Testing 


Use an Ohmmeter to check cables for open circuits, 
loose terminals or high resistance as follows: 

(1) Remove cable from spark plugs by simultaneou- 
sly twisting and pulling on the insulator, refer Fig. 10. 

(2) Remove the cable from the coil tower by twisting 
and pulling on the nipple. 

(3) Lift distributor cap from distributor with cables 
intact. Do not remove cables from cap. 


Fig. 10—Removing spark plug cable 


(4) Connect the Ohmmeter between the cable 
terminal and the corresponding electrode inside the 
cap, making sure Ohmmeter probes are in good 
contact. If resistance is more than 30,000 Ohms, remove 
cable at cap tower and check the cable resistance. If 
resistance is more than 30,000 Ohms on cables under 
635 mm long or 50,000 Ohms on cables over 635 mm 
long, replace cable assembly. Test all spark plug cables 
in same manner. 


Replacement 


When installing new cable assemblies, install new 
high tension cable and nipple assembly over cap or coil 
tower, entering the terminal into the tower, push lightly, 
then pinch the large diameter of nipple to release 
trapped air between the nipple and tower. Continue 
pushing on the cable and nipple until cables are 
properly seated in the cap towers. Use the same 
procedure to install cable in coil tower. Wipe the spark 
plug insulator clean before reinstalling cable and cover. 
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Knock sensor 


Air flow sensor (АҒ5) 


Atmospheric pressure sensor 


Intake air temperature sensor 


Power 
Coolant temperature sensor transistor 


Ignition coil 


Throttle position sensor Е 


le s h E 
Idie Switc Crankshaft 
Se = TIO ” angie sensor 


Vehicle speed sensor 


Iqnition switch-ST terminal 


Inhibitor switch (ArT only) 


2 
Distributor 


Terminal for ignition =z Battery 
timing adjustment DER 


A 


AT- Vehicles with an automatic transaxle 


Fig. 11—1gnition timing control 


IGNITION TIMING CONTROL SYSTEM 


The system controls the ignition timing by making 
the ignition coils primary current intermittent, by 
ON/OFF control of the power transistor. 

During engine cranking, there is synchronisation to 
the crankshaft angle sensor signals, resulting in a fixed 
time of 5° BTDC. 

At other times the ECU determines the required 
spark advance using data in the ROM, engine speed 
and inlet air flow data. This data is then further 
advanced depending on coolant temperature or 
atmospheric pressure (whichever is the largest value). 
Also, the influence of battery voltage on the dwell time 
of the ignition coil is compensated for. 

Timing adjustment — when the ignition timing 
adjustment terminal is grounded, there is 
synchronisation with the crankshaft angle sensors 
trailing edge signal, resulting in the fixed ignition 
timing (5? BTDC). In this condition the basic ignition 
timing is adjusted. 


POWER TRANSISTOR 


The power transistor may be checked as follows: Fig. 12 — Checking power transistor 

(1) Connect a known good ignition coil to the power 
transistor as shown, refer Fig. 12, for MPI coil terminal 
locations, refer Fig. 6 this Section. 

(2) Connect the leads of an analogue Ohmmeter 
(containing a 3 volt battery) across terminals 1 and 2 
(4 ve to 2) of the power transistor. 

(3) Connect and disconnect the negative lead of the 
Ohmmeter to terminal | of the power transistor. The 
ignition coil should emit a spark. (4) Replace the power transistor if faulty. 


NOTE: Do not use an Ohmmeter which uses a 
battery of greater capacity than 3 volts. The 
above test can be performed using a 3 volt 
battery with the battery positive connected to 
terminal 1 of the power transistor. 


16-6-1 


SECTION 6 — IGNITION SYSTEM — ECI-MULTI 6G72 


SPECIFICATIONS 
Distributor 
PY PG и даналары tbe а pt e etr pared MMC (Optical) electronic spark timing 
Еп play ои ан rt Peay Vere ae 0.3 +0.2 mm 
Rotational torque.................................... 0.3 Nm or less 
Ignition Coil 
Type. icu eere сорақылық аиан iad ape Bosch resin mould 
Primary гезізіапсе................................... 0.8 Ohms + 10% 
Secondary resistance ................................ 12.1 kOhms + 20% 
Spark Plugs 
Маке ии Rat ob day aa S СЕТ ЫЫ Champion 
Ty pee. ыле hex ee engine ЛЫ де dee a МОҮСА. 
3126. ЕКОО А ООЛО С ОС 14 mm 
Gap zur ere d nice em umet an. 1.0 mm pre gapped 
Тога Пе ла eod а еды echte ОС 20to 28 Nm 
Ignition timing acerto eos 0.000.000.2200 II ° + 2° BTDC (electronic spark timing cut)) 
15° + 2° BTDC (with electronic spark timing) 
Idle:speed == O S adeste a a khoe be dh gay ees 700 + 100 rpm 
20 ay nels gelatin наван Aba esas кезі 700 rpm 
AIC AGILE Up one анара лы a DES 900 rpm 
High tension cables 
Resistance — Cables shorter than 635 mm ............. Less than 30 kOhms 
— Cables longer than 635 тт.............. Less than 50 kOhms 


NOTE: The idle speed and ignition timing specifications were correct at time of publication. If these 
specifications differ from those on the Vehicle Emission Control Decal (located on the underside of the 


engine hood) use the specifications listed on the decal. 


SPECIAL TOOLS 
Multi-use-tester(M.U.T.)............................... MB991502 
ROM: Pack; iue д gah eta hela e heit ba ee MRP — A 
Ohmmeter (analogue) 

Ohmmeter (digital) 
Tachometer 
Timing Light 
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SECTION 6 — SERVICE DIAGNOSIS 6G72 


Possible Cause Corrective Action 

Malfunction of the ignition control Check the system; if there is a 

system. problem check its component parts. 

Incorrect ignition timing. Adjust ignition timing to 
specifications. 

Distributor cap and rotor cracked Replace faulty components. 

or damaged. 

Coil high tension cable resistance Replace faulty high tension cables. 

not to specification. 

Coil primary and secondary Replace coil. 

resistance are not to specification. 

Spark plugs faulty. Replace spark plugs. 

Power transistor faulty Replace power transistor. 


Incorrect ignition timing. Adjust ignition timing to 
specifications. 


Incorrect high tension cable Check high tension cable routing 
location or resistance. and check resistance is within 
specification. 


Spark plugs faulty. Replace spark plugs. 

Incorrect ignition timing. Adjust ignition timing to 
specification. 

Earth leakage in high tension Check cable wiring, repair or 

cables. replace cables. 


Condition 


ENGINE WILL NOT 
START OR HARD TO 
START (CRANKS OK) 


ROUGH IDLE OR 
ENGINE STALLS 


ENGINE HESITATES OR 
POOR ACCELERATION 
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IGNITION TIMING INSPECTION AND 
ADJUSTMENT 


Prior to checking ignition timing ensure: 
— engine is at operating temperature 
— lamps and all accessories are OFF 
— transmission is in Neutral or Park 
— steering wheel is in the straight ahead position 
— the handbrake is fully applied. 
(1) Attach an engine tachometer and check the 
engine idle speed is approximately 700 + 100 r.p.m. 
(2) Switch engine off and connect the spark advance 
cut terminal to earth with a suitable jumper lead, refer 
Fig. 1. 


Spark advance 


Cut terminal 


Fig. I—Spark advance cut terminal 


(3) Connect a suitable timing light to No. 1 cylinder 
and start the engine. 


NOTE: 

(A) Do not disconnect high tension leads 
with the engine running as damage to the 
ignition control unit can occur. 

(B) Do not puncture cables, boots or nipples 
with test probes. Always use proper adaptors. 
Puncturing the spark plug cables with a probe 
will damage the cables. The probe can separate 
the conductor and cause high resistance. In 
addition breaking the rubber insulation may 
permit secondary current to arc to ground. 

(C) Do not connect timing light primary lead 
to the alternator output terminal as alternator 
damage will occur. 


(4) Aim the timing light at the timing plate, refer 
Fig. 2, and check that ignition timing is 5° + 2° BTDC. 

(5) If timing is incorrect loosen the distributor 
mounting nut and rotate distributor body so that 
ignition timing is to specification, refer Fig. 3. 

(6) Disconnect the earthed jumper lead from spark 
advance cut terminal, the ignition timing should 
increase to 15° BTDC. 

(7) Re-install blanking plug in spark advance cut 
terminal. 


әз 


011.01 


Fig. 2—Timing plate location 


DISTRIBUTOR 


Removal 


(1) Uncouple the distributor connector. 
(2) Remove high tension leads from spark plugs and 
coil. 


CAUTION: The correct method of detaching this 
type of lead from the spark plug, is to grasp the 
rubber insulator at the spark plug end and 
remove with a combined twisting and pulling 
motion, refer Fig. 12. 


(3) Unfasten the retaining screws and remove the 
distributor cap. 

(4) Rotate the engine crankshaft until the distributor 
rotor is pointing towards the No. 1 cylinder firing 
position, ensuring that the crankshaft pulley timing 
mark is in line with the top dead centre (TDC) mark 
on the timing plate. 


NOTE: No. 1 firing position is when the rotor arm 
mark is aligned in the eight o'clock position, 
refer Fig. 4. 


(5) Remove distributor clamping nut. 

(6) Carefully remove the distributor from the engine; 
the shaft will rotate a small amount as the distributor 
gear is disengaged from the camshaft gear. 


NOTE: To retain the engine in the correct timing 
position, DO NOT rotate the crankshaft while 
the distributor is removed. 


Disassembly 


(1) Remove the rotor holding bolt and remove rotor. 

(2) Remove the distributor cover. 

(3) Remove the centre screw and remove the spacer 
(upper). 

(4) Remove the washer. 
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Fig. 3—Adjusting ignition timing 


(5) Remove the disc of the drive gear shaft. 

(6) Remove the spacer lower. 

(7) Remove the sensor unit. 

(8) Remove the wiring harness from the distributor 
housing. 

(9) Mark the drive gear and distributor housing for 
reference, remove the roll pin and slide the drive gear 
off the shaft. 

(10) Remove the shaft from the distributor housing. 


Fig. 4—No. 1 firing position 


Inspection 


Check all components for wear. 
Check cap and rotor for damage. 
Check cap for cracks. 

Check drive gear for wear or damage. 
Replace any defective components. 


Assembly 


Install by reversing the disassembly procedure. 


С, 


2 


(9) Sensor unit 

49 Distributor housing 
09 Distributor shaft 
42 “О” ring 

43 Wiring harness 

(3 Drive gear 

49 Roll pin 


(D Distributor 

(2) Rotor 

(8) “О” ring 

(4) Cover 

(5) Spacer (upper) 
(6) Washer 

(7) Disc 

Spacer (lower) 


Fig. 5—Distributor assembly 


Installation 


(1) Ensure the crankshaft is positioned at TDC with 
No. 1 piston on compression stroke. 

(2) Align the mating mark (line) of the distributor 
housing with the protruding side of the drive gear roll 
pin, refer Fig. 6. 

(3) Insert the distributor into the cylinder head so 
as the retaining stud enters the retaining flange slot and 
is positioned near the lower end of the slot. 

(4) The rotor arm mark should be aligned with or 
near to the raised section on the connector top. 


NOTE: 1f not aligned, remove the distributor, 
repeat steps 2 and 3 above, ensuring the mating 
marks are aligned. 
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(5) Install retaining nut. 

(6) Install distributor cap. 

(7) Connect high tension leads and distributor 
connector. 

(8) Adjust ignition timing to specification, as 
outlined this section. 


Mating mark 


(housing) 

| 
Mating mark 
(gear) 


Fig. 6—Distributor installation 


IGNITION COIL 


(1) Check coil primary resistance by connecting an 
Ohmmeter between the positive and negative coil 
terminals. 

(2) Check coi! secondary resistance by connecting 
an Ohmmeter between the negative terminal and the 
high tension tower. 

Requirement—Primary 0.8 Ohm + 10% 

—Secondary 12.1 kOhm + 20% 


Early 
models 


Ф e 


Primary 
terminal 


Secondary 
terminal 


Late 
models 


Fig. 7—Ignition coil terminals 


NOTE: The primary connector at the coil has a 
locking tab on the underside which is concealed 
by the rubber boot. To uncouple, squeeze the 
rubber boot between the thumb and forefinger 
(refer Fig. 8), paying particular attention to 
releasing the locking tab in direction shown. 


Attempting to uncouple the connector 
without fully unlatching the lock tab will result 
in damage to the connector and/or coil. 


Fig. 8—Uncoupling coil primary connector (typical) 


SPARK PLUGS 


Spark plugs appearance, refer Fig. 9, or condition 
can reflect a wide variety of engine conditions as 
follows: 


Normal Condition 


Under normal conditions deposits will be light tan 
or grey in colour and electrode erosion will be slight. 
The gap should not increase more than 0.03 mm every 
1600 km 

A plug in this condition may be cleaned, gapped and 
reinstalled. 


Carbon Fouling 


This dry, black deposit is fuel carbon and is the result 
of an over rich air-fuel mixture. This condition can be 
caused by a sticking or incorrectly adjusted choke, 
clogged air cleaner element, incorrect idle mixture, 
retarded ignition timing, low ignition voltage or 
continuous low speed operation. 


Oil or wet fouling 


This condition usually indicates that the piston rings 
are worn and in need of replacement. The use of a 
hotter plug may temporarily relieve oil fouling but this 
practice may lead to engine damage. 


NOTE: Oil fouling may occur when "running in" 
a new or overhauled engine before normal oil 
control is achieved. In this case the plugs may 
be cleaned, gapped and reinstalled. 
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Normal condition 


Carbon fouling 


Oil or wet fouling 


Overheating 


Fig. 9—Spark plug condition 


Overheating 


A plug that has overheated is evidenced by a blistered 
white insulator and an excessively eroded electrode. 
Possible causes of spark plug overheating include over 
advanced ignition timing, cooling system blockages, 
detonation (due to incorrect fuel), incorrectly tightened 
spark plug and incorrect heat range plug fitted. 


Lead Fouling (not shown) 


Lead fouling appears as a yellowish-brown deposit 
on the insulator. The deposit is a result of using leaded 
petrol. Frequent cleaning of the plug or using a hotter 
plug may result in an improvement if lead fouling is 
a persistent problem. 


Cleaning and Regapping 


(1) Clean spark plugs in a abrasive type cleaner, 
taking careful note of manufacturers instructions. 

(2) Remove carbon and other deposits from the 
threads with a stiff wire brush. 

(3) Dress the centre electrode, with a small file to 
a flat surface. 

(4) Adjust the spark plug gap to specifications by 
using a pin or wire, type feeler gauge and bending the 
side (ground) electrode. 

(5) Install spark plug and tighten to 20-28 Nm. 


HIGH TENSION CABLES 
Inspection 


(1) Check the high tension cable connections for 
good contact at the coil, distributor cap towers and at 


the spark plugs. Terminals should be fully seated. The 
nipples and spark plug covers should be in good 
condition. Nipples should fit tightly on the coil cap 
towers and spark plug cover should fit tight around 
spark plug insulators. Cable connections that are loose 
will corrode and increase the resistance and permit 
water to enter the towers causing ignition problems. To 
maintain proper sealing between the towers and 
nipples, cable and nipple assemblies should not be 
removed from the distributor towers unless nipples are 
damaged or cable testing indicates high resistance or 
broken insulation. 

(2) Clean high tension cables using a cloth 
moistened with a suitable non-flammable solvent. 

(3) Check cables for brittle or cracked insulation. 


Specified 


Fig. 10—Spark plug gap 


Testing 


Use an Ohmmeter to check cables for open circuits, 
loose terminals or high resistance as follows: 

(1) Remove cable from spark plugs by simultaneou- 
sly twisting and pulling on the insulator, refer Fig. 12. 
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Spark plug 
cable No. 3 


Spark plug 
cable No. 5 


Spark plug 
cable No. 1 


(Феде || Front bank 


PRA 


Rear bank 


(6) 
Distributor 


Spark plug 
cable No. 2 e ay 


Spark plug 
cable No. 4 


Front bank 
Cables should not be slack. 


Approx. 90° 


Spark plug 
cable No. 4 


Spark plug 
cable No. 6 


Rear bank 


Fig. 11—High tension lead layout 
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(2) Remove the cable from the coil tower by twisting 
and pulling on the nipple. 

(3) Lift distributor cap from distributor with cables 
intact. Do not remove cables from cap. 


Fig. 12— Removing spark plug cable 


(4) Connect the Ohmmeter between the cable 
terminal and the corresponding electrode inside the 
cap, making sure Chmmeter probes are in good 
contact. If resistance is more than 30,000 Ohms, remove 
cable at cap tower and check the cable resistance. If 
resistance is more than 30,000 Ohms on cables under 
635 mm long or 50,000 Ohms on cables over 635 mm 
long, replace cable assembly. Test all spark plug cables 
in same manner. 


Variable intake valve 
position sensor 


Knock sensor 


Intake air temperature sensor 


Power 
transistor 


Coolant temperature sensor 
Throttle position sensor (TPS) 
idle switch 


Vehicle speed sensor 


Ignition. switch-ST terminal 
Inhibitor switch (A/T only) 


ИШ 


Terminal for ignition 
timing adjustment 


A/T. Vehicles with an automatic transaxle 


Replacement 


When installing new cable assemblies, install new 
high tension cable and nipple assembly over cap or coil 
tower, entering the terminal into the tower, push lightly, 
then pinch the large diameter of nipple to release 
trapped air between the nipple and tower. Continue 
pushing on the cable and nipple until cables are 
properly seated in the cap towers. Use the same 
procedure to install cable in coil tower. Wipe the spark 
plug insulator clean before reinstalling cable and cover. 


IGNITION TIMING CONTROL SYSTEM 


The system controls the ignition timing by making 
the ignition coils primary current intermittent, by 
ON/OFF control of the power transistor. 

During engine cranking, there is synchronisation to 
the crankshaft angle sensor signals resulting in a fixed 
time of 5° BTDC. 

At other times the ECU determines the required 
spark advance using data in the ROM, engine speed 
and inlet air flow data. This data is then further 
advanced depending on coolant temperature or 
atmospheric pressure (whichever is the largest value). 
Also, the influence of battery voltage on the dwell time 
of the ignition coil is compensated for. 

Timing adjustment — when the ignition timing 
adjustment terminal is grounded, there is 
synchronisation with the crankshaft angle sensors 
trailing edge signal, resulting in the fixed ignition 
timing (5° BTDC). In this condition the basic ignition 
timing is adjusted. 


Ignition coll 


Crankshaft 
angle sensor 


Ó 
Іі on 
switch 


ІШ 
m 
[S 


Spark Z/¿ 
Distributor plug 


— Battery 


ZZ 


Fig. 13—Ignition timing control 
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POWER TRANSISTOR 

The power transistor may be checked as follows: 

(1) Connect a known good ignition coil to the power 
transistor as shown, refer Fig. 14, for MPI coil terminal 
locations, refer Fig. 7 this Section. 

(2) Connect the leads of an analogue Ohmmeter 
(containing a 3 volt battery) across terminals 1 and 2 
(ve to 2) of the power transistor. 

(3) Connect and disconnect the negative lead of the 
Ohmmeter to terminal 1 of the power transistor. The 
ignition coil should emit a spark. 


Fig. 14 — Checking power transistor 


NOTE: Do not use an Ohmmeter which uses a 
battery of greater capacity than 3 volts. The 
above test can be performed using a 3 volt 
battery with the battery positive connected to 
terminal 1 of the power transistor. 


(4) Replace the power transistor if faulty. 
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SECTION 1 — SERVICE DIAGNOSIS 


SECONDARY AIR Thermo valve faulty. Remove and test thermo valve, 
SUPPLY SYSTEM NOT replace if faulty. 
FUNCTIONING 
Vacuum delay valve faulty. Test delay valve, replace if faulty. 
Insufficient vacuum available Check vacuum hoses for 
at air cut valve. crimping, kinking or leaks. 
Air cut valve faulty. Test air cut valve, if necessary 
replace reed valve assembly. 
Reed valve faulty. Test reed valve, replace if faulty. 
Check secondary air supply filter 
for clogging. Check air supply hose 
for leaks, crimping and kinking. 
CATALYTIC Check ignition timing and adjust 


CONVERTER BURNT if necessary, refer Group 16. 


Remove and test distributor, refer 
Group 16. 


Locate and correct cause of 
misfiring. 


Vacuum control hoses connected Check connections, refer Figs. 28 
incorrectly. to 3l. 


Check system operation using 
procedures outlined in this section ` 
and replace faulty components. 


Protection system malfunction. 


Incorrect air conditioning (where 
fitted) idle up system fitted, or through engine speed sensor relay, 
system connected incorrectly. refer Wiring Diagrams. 


PRESSURE BUILDS UP Fuel tank vent line crimped or Check all vent lines and hoses for 
IN FUEL TANK blocked. crimping and damage. 
Two-way valve inoperative. Check valve operation, replace if 
faulty. 


Replace canister. 


Check hose connections to valve. 
Test valve, replace if faulty. 


Idle up system must be earthed 


VACUUM GENERATED 


Test valve and replace if necessary. 


Check all vent lines and hoses for 
crimping or damage. 


Replace filler cap. 


IN FUEL TANK 
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SECTION 2 — EMISSIONS CONTROL SYSTEMS 


GENERAL INFORMATION 


In order to improve air quality and to protect the 
environment by reducing atmospheric pollution, 
Australian Design Rules require that the components 
of vehicle exhaust and evaporative emissions listed 
below are controlled to a specified level and that 
vehicles manufactured on or after January 151, 1986 
must use unleaded petrol exclusively. 

е Carbon Monoxide (CO): a gaseous compound 
contained in exhaust gases when there is insufficient 
air in the air/fuel mixture to fully burn the fuel, or 
insufficient time for the combustion to be completed. 

* Hydrocarbons (HC): unburned or partially burned 
fuel contained in exhaust gases or crankcase "blow by" 
gases as a result of incomplete combustion or fuel 
vapours resulting from evaporation in the fuel system. 

* Oxides of Nitrogen (NOx) compounds of 
nitrogen (one molecule) and oxygen (any number of 
molecules) contained in exhaust gases and produced 
as a result of the high temperatures occurring during 
combustion. 


Methods of Controlling Emissions 


Exhaust Emissions 


* By ensuring optimum combustion efficiency 
through basic engine, carburettor and distributor 
design (HC and CO). 


* By using a catalytic converter to promote the 
afterburning, with additional air supplied through the 
secondary air system, and subsequent oxidation of CO 
and HC in exhaust gases to form CO2 (carbon 
dioxide), water and heat. 


* By reducing combustion temperatures under 
certain operating conditions by recirculating a metered 
quantity of exhaust gas to dilute the air/fuel mixture 
(NOx). у 


NOTE: For adjusfment of V3000 CO refer to 
Group 13. 


Crankcase Emissions 


* By directing crankcase blow by gases through the 
P.CV. (positive crankcase ventilation) system back into 
the combustion chamber through the intake system. 


Evaporative Emissions 


* By directing fuel vapour from the fuel tank and 
the carburettor float bowl back into the combustion 
chamber through the intake system. 


NOTE: To ensure continued compliance with 
Australian Design Rules and State regulations 
relating to vehicle emissions, it is essential that 
systems are serviced in accordance with the 
Lubrication and Maintenance schedule shown 
in Group 00 using the procedures outlined in 
this manual. 


SYSTEM DESCRIPTION, MAINTENANCE AND 
TESTING 


CARBURETTOR 


The carburettor is a progressive dual-throat down- 
draft type with a thermo wax element automatic choke. 

In addition to the basic carburettor systems, i.e. idle, 
main, enrichment, accelerator pump and choke, the 
following systems are used: 


* A fuel cut off solenoid, mounted on the 
carburettor, which cuts the fuel supply to the idle circuit 
when the ignition is switched OFF, to prevent engine 
run on and, during closed throttle coasting or 
deceleration to reduce HC emissions and prevent 
catalyst overheating. 


е A mixture control valve (M.C V.), which supplies 
additional air to the intake manifold during closed 
throttle deceleration, to reduce HC emissions and 
prevent catalyst overheating. For a description of 
М.СУ. operation and testing refer to “Catalyst 
Protection Systems". 


For a full description of carburettor and ECI-Multi 
systems adjustment and testing procedures, refer Group 
13 — Fuel Systems. 


HEATED INTAKE AIR (Н.І.А.) SYSTEM 


General Information 


The H.LA. System supplies heated air (drawn over 
the exhaust manifold) to the carburettor to reduce 
choke requirement after cold starts. 


Temperature sensor Bi-metal 
Vacuum motor 


\ 


: | Air bleed valve 
Air cleaner 


E 
control valve ^ 


Air duct = 


Heat cowl ~. 


~ 


Exhaust .. 
manifold 


Fig. I—Heated intake air system 
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Carburettor intake air temperature is controlled by 
a thermo sensor valve, mounted on the air cleaner base, 
which regulates the intake manifold vacuum applied 
to the vacuum motor by means of an air bleed. 

When the temperature at the thermo sensor is below 
309C the air bleed is closed and manifold vacuum is 
applied to the vacuum motor diaphragm which opens 
the control valve to supply heated intake air. 

As the temperature at the thermo sensor increases 
the air bleed opens and vacuum applied to the 
diaphragm decreases which allows the spring in the 
vacuum motor to close the control valve to supply a 
mix of heated and ambient air. 

At 45°C the air bleed is fully open and intake air 
is supplied directly through the fresh air duct. 


Vacuum motor 


Hot air control valve 
51N003 


Fig. 2—H.LA. vacuum motor and control valve 


Testing 


NOTE: Where possible, it is recommended that 
testing is performed on a cold engine. 


(1) Remove the air cleaner and allow the thermo 
sensor valve to cool below the specified temperature, 
refer General Information. 

(2) Refit the air cleaner, leaving the air intake tube 
disconnected and with the vacuum hose to the vacuum 
motor disconnected, start the engine and check that 
manifold vacuum is available at the hose. If vacuum 
is not available the thermo sensor valve is faulty. 

(3) Connect the hose and check that the control 
valve lifts fully. 1f the control valve does not lift, the 
vacuum motor is faulty. 

(4) Run the engine until air cleaner temperature 
reaches the specified full open temperature, refer 
General Information. 

(5) Disconnect the vacuum hose from the vacuum 
motor and check that no vacuum is available. If 
vacuum is available, the thermo sensor valve is faulty. 

(6) Check that the control valve is fully down. If 
valve is not fully down, the vacuum motor is faulty. 

(7) If either the thermo sensor valve or vacuum 
motor is faulty it must be replaced. 


HOT IDLE COMPENSATOR SYSTEM 


General Information 


The hot idle compensator is designed to stabilize 
engine idle at high ambient temperatures. A thermo 
sensor valve, mounted in the air cleaner base, 
incorporates an air bleed which is opened when the 
temperature inside the air cleaner reaches 60°C 
supplying additional air to the intake manifold. 


NOTE: If the hot idle compensator system is 
activated during CO concentration checks, a 
false reading will be obtained. To overcome this, 
a suitable fan may be placed adjacent to the air 
cleaner intake to reduce temperatures in the air 
cleaner, or the vacuum hose may be 
disconnected at the manifold, and the manifold 
outlet plugged. 


HIA thermo 

sensor 
Idle 
compensator 
thermo sensor 


Air bleed 


To HIA 
control valve 


Bi-metal 
element 


Intake 
manifold 


Fig. 3—Hot idle compensator system 


Testing 


(1) Disconnect the vacuum hose to the idle 
compensator at the intake manifold end and install a 
vacuum pump to the hose. 


(2) Ensure the temperature inside the air cleaner is 
below 50°C and operate the pump. Vacuum should be 
generated. 


(3) Heat the interior of the air cleaner with a hot 
air gun or alternatively, reconnect the vacuum hose and 
run the engine, until the air cleaner interior temperature 
exceeds 60°C. 


(4) Reconnect vacuum pump (if removed) and 
operate. No vacuum should be generated. 


(5) If the above conditions do not apply, the thermo 
sensor is faulty and must be replaced. 


(6) Disconnect the vacuum pump and reconnect the 
hose to the intake manifold. 


17-2-3 


DISTRIBUTOR AND IGNITION SYSTEM 


General Information 


The ignition system is a "high energy" type with the 
control unit integrated in the distributor. Ignition coil 
switching 1s performed by an inductive type pulse 
generator, eliminating dwell and ignition timing 
variations. 

Distributor vacuum (dual can) and centrifugal 
advance characteristics are set for optimum perfor- 
mance, emission control, and catalyst protection. 

For additional information, and service and test 
procedures refer to Group 16 — Section 4, carburettor 
models and Group 13 ECI-Multi models. 


ORIFICE SPARK ADVANCE CONTROL (O.S.A.C.) 
VALVE 


On some models an O.S.A.C. valve is fitted in the 
vacuum hose between the carburettor and the 
distributor, delaying the application of vacuum to the 
vacuum advance unit when moving from idle to part 
throttle, to improve driveability. 

To ensure correct operation, the valve must be 
installed with the black side of the valve towards the 
vacuum supply. 


Testing 


With the engine at normal operating temperature 
proceed as follows: 

(1) "Tee" a vacuum gauge into the vacuum hose 
between the O.S.A.C. valve and the distributor. 

(2) Start the engine. 

(3) Increase engine speed to 2000 r.p.m. Vacuum 
should increase gradually. If vacuum increase is 
immediate or vacuum does not increase, the valve is 
faulty and must be replaced. 


CATALYTIC CONVERTER 


General Information 


The catalytic converter is a ceramic monolith type 
located under floor in the exhaust. A ceramic monolith 
is an extrusion of fine cellular structure which forms 
a substrate for a fine “wash coat" of precious metals. 
The *wash coat" acts as the catalyst to promote the 
afterburning, with additional air supplied through the 
secondary air system, and subsequent oxidation of CO 
and HC contained in exhaust gases to form CO2 
(carbon dioxide), water and heat. 

The catalytic, converter does not require any 
maintenance under normal circumstances, however it 
should be noted that it will be rendered ineffective if 
poisoning occurs as a result of misfuelling, i.e. using 
leaded petrol, or if damage occurs as a result of exessive 
exhaust gas temperatures caused by engine misfiring, 
incorrect ignition timing or the intake of large 
quantities of raw fuel into the exhaust manifold due 
to a failure in a catalyst protection system. 


Since catalyst failure will result in exhaust emission 
levels higher than legal limits it is essential that the 
following precautions are observed when carrying out 
maintenance or repair operations. 


* Do not "prime" the carburettor by pouring fuel 
down the throttle bore to facilitate engine starting after 
carburettor bowl has been emptied. 


* Avoid driving the vehicle if misfiring is evident. 


* Do not allow the engine to idle for prolonged 
periods if idle is very rough or misfiring is evident. 


* Do not disconnect high tension cables with the 
engine running. 


* Do not switch ignition OFF or otherwise interrupt 
the ignition power supply with the transaxle in gear 
and the vehicle in motion. 


* Do not disconnect, modify or otherwise tamper 
with catalyst protection systems. 


* Do not attempt to push or tow start a disabled 
vehicle. 


If for any reason, the catalyst requires replacement 
refer to Group 15 for correct procedure. 


CATALYST PROTECTION SYSTEMS 


Catalyst protection systems are used to prevent the 
induction of large quantities of raw fuel into the 
exhaust manifold during closed throttle coasting or 
deceleration. 


Two main systems are used; a mixture control valve 
and a fuel cut system. 


Mixture Control Valve (M.CV.) 


The М.СУ. mounted on the secondary bore side of 
the carburettor, responds to vacuum generated below 
the throttle valve during closed throttle deccleration to 
supply additional air to the intake manifold, ensuring 
effective combustion of fuel drawn into the intake 
manifold. 


Operation (refer Fig. 5) 


During normal operation the valve is closed by 
spring force. When the throttle valve is closed during 
deceleration vacuum is applied to the diaphragm 
through chamber A, moving the diaphragm against 
spring force to open the valve. At the same time vacuum 
is applied to chamber B through an orifice. When 
vacuum in chamber B reaches a pre-set value, spring 
force will overcome vacuum in chamber A and the valve 
will close. Atmospheric pressure is applied through 
orifice C to control the speed of valve closure. 


Fig. 4—Mixture control valve 


Orifice B [| 


Diaphragm 


Orifice C 


Chamber B 


Chamber A 


Fig. 5—M.CV. operation 


Testing 


(1) Start and run the engine until it reaches normal 
operating temperature. 

(2) Remove the retaining nuts and shift the air 
cleaner to one side. 

(3) Increase the engine speed to 3000 r.p.m. Release 
the throttle quickly and listen for a short change to the 
intake air note as the engine speed decreases. 

(4) 1f the change in intake note is not discernable 
repeat step (3) and using a small mirror check if the 
valve is opening and closing. 

(5) If the valve does not open, it is faulty and must 
be replaced. 


NOTE: DO NOT attempt to repair or adjust the 
М.СУ. 


Fig. 6—Testing М.СУ. 


Fuel Cut System 


The fuel cut system cuts the fuel supply through the 
idle circuit during closed throttle coasting at engine 
speeds above 1600 r.p.m., and with ignition OFF. 


The sytem consists of an engine speed sensor (E.S.S.) 
relay, mounted inside the vehicle behind the left hand 
cowl side trim, a vacuum switch mounted on the outer 
plenum chamber just above the heater hoses, a delay 
valve (manual models only) and a fuel off solenoid 
valve mounted on the primary bore side of the 
carburettor. 


Operation 


(1) With the throttle open at engine speeds below 
1600 r.p.m. the E.S.S. relay is closed but the vacuum 
switch is open, so that the fuel cut solenoid is earthed 
through the E.S.S. relay leaving the solenoid valve and 
idle circuits open. 


(2) With the throttle open at engine speeds above 
1600 r.p.m. the E.S.S. relay is open, however the fuel 
cut solenoid is earthed through the vacuum switch, 
which is closed as there is no vacuum to open the 
switch, therefore the solenoid valve and idle circuits 
remain open. 


(3) With the throttle closed at engine speeds above 
1600 r.p.m., the E.S.S. relay and the vacuum switch are 
open so that the fuel cut solenoid is not earthed, 
therefore the solenoid valve and idle circuits are closed. 


(4) When the ignition is switched OFF, power to the 
solenoid is cut and the solenoid valve closes. 


NOTE: When installing air conditioning, the idle 
up actuator must be earthed through the E.S.S. 
relay to provide catalytic converter protection. 


17-2-5 


Ignition switch 


Fuel cut solenoid 


Vacuum switch ESS relay 


Fig. 7—Schematic of fuel cut circuit 


Testing 
E.S.S. Relay 


(1) Connect a voltmeter across fuel cut solenoid 
connector terminals, voltmeter positive to black/white 
wire. 

(2) Disconnect wiring from vacuum switch. 

(3) Start the engine and run at idle speed. 

(4) Voltmeter should indicate 12V. 

(5) Increase engine speed to 2000 r.p.m. Voltmeter 
should indicate OV. 

(6) If the above conditions do not apply, the relay 
is faulty and should be replaced. 


Vacuum Switch 


(1) Disconnect the vacuum switch wiring and 
connect a suitable ohmmeter across the switch 
terminals. 

(2) Disconnect the vacuum hose from the switch and 
connect a suitable vacuum pump to the switch. 

(3) With no vacuum applied to the switch, 
ohmmeter should read 0 ç . 

(4) With vacuum applied to the switch, ohmmeter 
should read оо. 

(5) If the above conditions do not apply, the vacuum 
switch is faulty and should be replaced. 


Delay Valve 


(1) Remove the delay valve from the vacuum hose. 
(2) Connect a vacuum pump to green side of the 
valve. 


(3) Vacuum should not be generated when the pump 
is operated. 

(4) Connect vacuum pump to black side of valve and 
cover green side with finger. 

(5) Apply vacuum to valve, then remove finger. 

(6) Vacuum should drop gradually. 

(7) If vacuum drop is instantaneous or does not drop 
the valve is faulty and must be replaced. 

(8) Install the valve with the black side towards the 
vacuum source. 


SECONDARY AIR SUPPLY SYSTEM 


General Information 


The secondary air supply system utilizes the small 
pulses of negative pressure generated in the exhaust 
manifold to draw additional air, required by the catalyst 
to promote after burning of exhaust gases, into the 
exhaust manifold. 

The system consists of a filter, mounted on the air 
cleaner, a reed valve assembly incorporating an air cut 
valve, a vacuum delay valve, a tuned length air pipe 
and a thermo valve. 

The reed valve opens to supply air to the exhaust 
manifold in response to negative pressure in the 
manifold and closes when exhaust pressure is high. 

The air cut off valve responds to intake manifold 
vacuum to shut off the air supply through the reed 
valve when intake manifold vacuum is below 13.4 kPa. 
A delay valve is fitted in the vacuum hose to delay 
closure of the valve under these conditions. 

The thermo valve is incorporated in the system to 
prevent secondary air supply system operation at 
coolant temperature below 18°C, by opening the 
vacuum line to the air cut off valve to atmospheric 
pressure. 


Testing 


Reed Valve 


(1) Disconnect the air hose, air pipe and vacuum 
hose from the reed valve and remove the reed valve 
assembly from the vehicle. 

(2) Check that air cannot be blown through either 
port, refer Fig. 9. 

(3) Connect a vacuum pump to nipple "A" and 
apply a vacuum of more than 13.4 kPa. 

(4) Check that air can be blown through port "B" 
but not through port “C”. 

(5) If the above conditions do not apply, the valve 
is faulty and should be replaced. 


Delay Valve 


(1) Connect a vacuum pump to nipple “A”, refer Fig. 
10, of the delay valve. Vacuum should not be generated 
when pump is operated. 
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Fig. 8—Secondary air supply system 


Fig. 9—Testing reed valve 


(2) Connect vacuum pump to nipple“B” of delay 
valve and cover nipple “A” with finger. 

(3) Apply a vacuum of 50 to 65 kPa to the valve. 

(4) Uncover nipple “А”, Vacuum should fall 
gradually. 

(5) 1f vacuum drop is instanteous or vacuum does 
not drop, the valve is faulty and should be replaced. 


(6) When installing the valve ensure it is fitted the 
correct way, refer Fig. 10. 


Orifice 


T5 
Wi 
To carburettor 


ч — — 


Nipple A 
(pink) (Black) 
Check valve 


Nipple B 


Fig. 10— Delay valve 


Thermo Valve 


For description and testing refer to "Thermo Valve" — 
this Section. 
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EXHAUST GAS RECIRCULATION (E.G.R.) 
SYSTEM (CARBURETTOR MODELS ONLY) 


General Information 


The E.G.R. system recirculates a metered quantity 
of exhaust gases from No. 2 exhaust port to the intake 
manifold through passages cast in the cylinder head 
and intake manifold. The gases dilute the air/fuel 
mixture, resulting in lower combustion temperatures 
and a reduction in exhaust gas NOx concentration. 

The system consists of the E.G.R. valve, vacuum 
regulator valve, and a thermo valve. 


E.G.R. Valve 


Construction of the E.G.R. valve is shown in Fig. 
11. Ported vacuum from above the throttle valve, 
regulated by the vacuum control valve or vacuum 
regulator valve, is applied to the diaphragm through 
the upper chamber to open the E.G.R. valve allowing 
gas to circulate. 


NOTE: E.G.R. valve calibration varies between 
manual and automatic transmission models. 


s 


= = 


To intake 
manifold 


From 
exhaust 
port 


Valve-open 


Fig. 11—E.G.R. valve construction (typical) 


Vacuum Regulator Valve (V.R.V.) 


The У.КУ. is mounted on a bracket located on the 
E.G.R. valve attaching bolts and regulates E.G.R. valve 
operation in response to exhaust pressure. 

When engine load is low, exhaust pressure is low and 
vacuum applied to the E.G.R. valve diaphragm is 
reduced by opening an air bleed in the УКУ. to 
atmospheric pressure. As engine load increases, exhaust 
pressure increases, the air bleed closes and vacuum 
applied to the diaphragm increases. 


E.G.R. Valve Testing 


(1) Disconnect the E.G.R. valve vacuum supply hose 
at the carburettor and connect a vacuum pump. 

(2) Disconnect and plug the vacuum hose from the 
upper valve body to the vacuum control valve or 
vacuum regulator valve. 


Vacuum 
regulator 
valve 


NN 
control valve 
n 


Carburetor 


Ems 


Thermo valve 


Fig. I2—E.G.R. system with V.RV. 


(3) Start the engine and run until normal operating 
temperature is reached. 

(4) Apply a vacuum of more than 9 kPa to the valve. 
Idle quality should deteriorate. 

(5) If idle quality is not affected or vacuum cannot 
be generated disconnect and plug the vacuum hose 
from the E.G.R. valve to the thermo valve. 

(6) Re-apply vacuum to the valve. If idle quality is 
not affected the E.G.R. valve is faulty and must be 
replaced. If idle quality deteriorates the E.G.R. valve 
is serviceable but a faulty thermo valve is indicated. 


E.G.R. Valve Replacement 


(1) Identify, then remove vacuum hoses from the 
E.G.R. valve. 

(2) Remove the two valve to manifold attaching bolts 
and remove the valve. 

(3) Install by reversing removal procedure, using a 
new gasket. 

(4) Tighten bolts to 10 Nm. 


Green stripe hose 


бЕМ006 


Fig. 13—Testing E.G.R. valve 
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Vacuum Regulator Valve Testing 


(1) Identify and disconnect hoses from the V.R.V. 

(2) Remove V.R V. from vehicle. 

(3) Remove valve cap and clean filter prior to testing. 

(4) Connect a vacuum pump to nipple “A”. 

(5) No vacuum should be generated when the pump 
is operated. 

(6) Connect a low pressure air pump or blow into 
nipple "B" and apply a pressure of 4 kPa. 

(7) Vacuum should be generated when vacuum 
pump is operated. 

(8) If the above conditions do not apply the V.R V. 
is faulty and must be replaced. 


Filter 


-"—Nipple "А" 


Nipple “В” 


Fig. 14—Vacuum Regulator Valve 


THERMO VALVE (CARBURETTOR MODEL ONLY) 


General Information 


A wax element, three port dual range, type thermo 
valve is mounted in the intake manifold coolant 
passage. 

The valve vents the vacuum signal to the following 
systems to atmosphere when engine coolant temper- 
ature 1s below that specified. 


* EG.R. system: (659C). 
* Purge control system: (65°C) 
* Secondary air supply system: (18°C) 


Thermo Valve Testing 


To accurately test valve it should be removed from 
the vehicle. 

(1) Release pressure in the cooling system and re- 
install the cap to the first notch to prevent excessive 
coolant loss. 

(2) Disconnect the vacuum hoses from the thermo 
valve. 

(3) Remove the thermo valve from the intake 
manifold taking care to avoid damaging the resin 
section of the valve. 

(4) Cool thermo valve to a temperature of less than 
15°С. 


(5) Connect a vacuum pump to the secondary air 
supply port, refer Fig. 15, and plug the other ports. 
No vacuum should be generated when the pump is 
operated. 

(6) Immerse the heat sensing bulb of the thermo 
valve in a container of water heated to 20°C for a 
period of one minute. 

(7) Operate the vacuum pump. Vacuum should be 
generated. 

(8) Disconnect pump and plug outlet. 

(9) Connect pump to one of the other ports and plug 
other ports. 

(10) Heat water to 45°C to 50°С. 

(11) Operate pump, vacuum should not be generated. 
Repeat test on other two ports. 

(12) Heat water to 65°C, and check that vacuum is 
generated when pump 1s operated on each port with 
the other ports plugged. 

(13) If vacuum is not generated the valve is faulty and 
must be replaced. 

(14) Install the thermo valve in the intake manifold 
and top up the cooling system using rain or 
demineralized water and Mitsubishi Longlife Coolant 
in the required concentration, refer Group 14. 


Secondary air EGR 
supply cut valve cut 
Purge air cut 


Fig. 1S—Thermo valve connections 


EVAPORATIVE EMISSIONS CONTROL SYSTEM 


General Information 


The evaporative emission control system prevents the 
release of fuel system vapours into the atmosphere by 
storing vapours in an activated carbon filled fuel 
vapour storage canister, when the engine is not running, 
and releasing vapours from the canister to the intake 
manifold, through a purge control valve, when the 
engine is running. 


Purge Control Valve Carburettor Models 


This valve controls the release to the intake manifold 
of vapours held in the fuel vapour storage canister, in 
response to carburettor vacuum. 
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When vacuum is above 6.9 kPa, the valve opens 
allowing the stored vapours to be drawn into the intake 
manifold. 

The vacuum signal hose to the purge control valve 
is connected to a thermo valve via the EGR valve which 
vents the vacuum signal to atmosphere when coolant 
temperature is below 65°C, preventing canister purging 
when the engine is operating on choke. 

For description of thermo valve and testing 
procedures, refer to “Thermo Valve”, this section. 


Purge Control Valve Testing 


(1) Disconnect vacuum hoses from the valve, noting 
their position. 

(2) Remove the valve from the canister. 

(3) Blow through port “A”, refer Fig. 16, of valve. 
Air should not flow through valve. 

(4) Connect a vacuum pump to nipple “A” and 
apply a vacuum of more than 7 kPa. 

(5) Blow through port “A”, air should flow through 
nipple “B”. 

(6) If the valve does not perform as specified it 
should be replaced. 

(7) Install the valve, ensuring that hose connections 
are correct. 


To carburettor 
and thermo valve (vacuum signal) 


| Nipple A 
| To intake 
| 1 manifold 
©». "E. (canister purge) 
Өле ІШЕК: 


Мірріе В 


t Port A 


From canister 


Fig. 16—Purge control valve construction 


Purge Control Valve Testing (ECI-Multi 4 cyl 
models) 


(1) Disconnect the vacuum hoses from the solenoid 
valve, refer Fig. 17, and connect a vacuum pump to 
the lower nipple. 


LM "Ius av 


Fig. 17—Checking purge control valve 


(2) Disconnect the wiring harness connector. 

(3) Apply vacuum and check for air-tightness, when 
voltage is applied directly to the purge-control solenoid 
valve and when the voltage is discontinued, refer 
Fig. 18. 


Battery Voltage 


Normal condition 


Negative pressure is 
maintained 


When discontinued 


(4) Measure the resistance between the terminals of 
the solenoid valve, refer Fig. 19. 


RESISTANCE: 38-44 ohms @ 20°C 


ЕСІ510 


Fig. 18—Battery connection for purge control valve 
testing 


бЕМ137 


Fig. 19—Purge control valve resistance testing 


Fuel Tank Vapour Control 


The fuel tank is fitted with a vacuum relief filler cap 
so that, with the cap fitted, the only means of tank 
venting is through a vent line to the vapour storage 
canister. 

The tank and filler neck are designed so that, even 
after the tank is filled, there is a pocket of air above 
the fuel. A fuel vapour line is situated above this air 
pocket and is connected to the canister. 

A two-way valve, incorporating pressure and vacuum 
relief valves, is fitted in the vent line. The pressure relief 
valve opens when pressure in the tank rises above 
normal. The vacuum relief valve opens when vacuum 
is generated in the tank. In situations where vacuum 
in the tank exceeds valve capacity the relief valve in the 
filler cap opens. 
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The fuel tank has a smaller diameter filler neck 
incorporating a spring loaded flap valve which will 
accept only the small diameter ULP nozzle. A threaded 
‘screw’ type cap is fitted. The cap should be tightened, 
until a click is heard to ensure of an effective seal. 


Two-way Valve Testing 


The valve is located in the vent line on the left hand 
side of the fuel tank. 

Accurate testing of the valve requires special 
measuring equipment however a simple test can be 
performed as follows: 

(1) Remove the valve from the vehicle. 

(2) Lightly blow into the valve from each end. 

(3) After slight resistance air should flow through 
the valve in both directions. 

(4) Install the valve ensuring it is fitted in the correct 
direction, refer Fig. 20. 


To fuel tank 


Vacuum valve Pressure valve 


Fig. 20—Two-way valve construction 
Fuel Vapour Storage Canister Testing 


(1) Disconnect hoses at canister and remove canister 
from vehicle. 

(2) Inspect filter at the underside of the canister for 
damage or foreign material (mud, etc.) and replace if 
evidence of either exists. 

(3) Shake canister lightly to ensure that the carbon 
is still retained and restrained inside. 

(4) Block the purge port and the carburettor port 
and lightly blow into the tank port, air should flow 
easily, through filter. 

(5) Block the tank port and the carburettor port and 
blow into the purge port, air should flow easily. 

(6) If the canister does not perform as specified 
replace the canister. 

(7) Re-install the canister and reconnect the hoses 
to their correct ports. 


Carburettor Float Bowl Vapour Control 


The bowl vent system that controls the carburettor 
float bowl vapours consists of bowl vent valve, 
diaphragms A & B, springs A & B and a check valve, 
refer Fig. 21. 

When the engine is stopped, manifold negative 
pressure is not generated so that both chambers A and 
B are at atmospheric pressure. Therefore, spring B 
forces the bowl vent valve to the right, as a result, the 
carburettor bowl vapour is stored in the canister. 

When the engine is started, the negative pressure 
generated in the manifold acts on chamber A and it 
also acts through the check valve to chamber B. When 


the negative pressure acts on chamber A it overcomes 
the force of spring A and acts upon diaphragm A to 
close the orifice. 

When the negative pressure acting on chamber B 
overcomes the force of spring B, diaphragm B moves 
the bowl vent valve to the left to open the carburettor 
bowl to the air vent. The pressure in chamber B is 
maintained by the check valve and the orifice closed 
by diaphragm A, the bowl vent valve does not move 
even if the manifold negative pressure drops during 
operation. 

When the engine stops, the pressure in chamber A 
is equalized with atmospheric pressure to open the 
orifice through which the negative presure in chamber 
B leaks out. As a result the bowl vent valve moves to 
the right. 
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Fig. 21—Bowl vent system 


Bowl Vent Valve Testing 

(1) Remove the air cleaner. 

(2) Disconnect the bowl vapour hose from the bowl 
vent valve (BVV) nipple and connect a hand vacuum 
pump to the nipple. 

(3) Apply a vacuum of 13 kPa to the BVV and 
inspect. 
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Fig. 22—Bowl vent testing 
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Fig. 23—Evaporative emission control system (typical) 


CRANKCASE EMISSIONS CONTROL SYSTEM 


General Information 


The crankcase ventilation system prevents the release 
of crankcase “blow by” gases into the atmosphere. A 
closed system incorporating a PCV (positive crankcase 
ventilation) valve is used. 


Operation 


Fresh air, from the air cleaner, is drawn into the 
crankcase through the rocker cover and mixes with 
crankcase “blow by” gases. 


At part throttle openings the mixture is drawn into 
the intake manifold through a metering orifice in the 
PCV valve, in response to manifold vacuum. 


At wide open throttle less manifold vacuum is 
available and “blow by” gases exceed PCV valve 
capacity. In this situation some gases are drawn into 
the intake manifold and excess gases “back up” the 
breather hose to be drawn into the carburettor. 


Testing PCV Valve 


(1) Disconnect the vacuum hose from the PCV valve 
and remove the PCV valve from the rocker cover. 


(2) Connect the vacuum hose to the PCV valve and 
start the engine. 


(3) A hissing noise should be heard from the valve 
and a strong vacuum felt when a finger is placed over 
the valve inlet, refer Fig. 25. 


(4) Turn engine off and disconnect vacuum hose 
from valve. 

(5) Blow through the valve from the threaded end. 
Air should flow freely, refer Fig. 26. 

(6) If the above conditions do not apply, the valve 


is clogged and should be cleaned in a suitable solvent, 
e.g. X55. 
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Fig. 24—Crankcase ventilation system 
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Fig. 25— Checking PCV valve operation 


Fig. 26—Checking PCV valve operation 


VACUUM CONTROL HOSE INFORMATION AND 
CONNECTIONS 


General Information 


Effective operation of emission control systems 
depends on correct connection of vacuum hoses, delay 
valves and three way connectors incorporating an 
orifice. 


NOTE: Incorrect hose connections may cause the 
following problems:- 

* Catalytic converter damage 

* Poor fuel economy 

е Poor driveability 

е Non-compliance with ADR 37/00. 


Vacuum Hoses 


Vacuum hoses must be connected as shown in the 
schematic layout illustrations, Figs. 28 to 30. 

To further assist in correct hose connection Fig. 
27 shows carburettor vacuum outlets and Figs. 28 
and 29 are a graphic of hose connections showing 
colour coding and hose routing, Fig. 30 is a graphic 
of hose connections, for ECI-Multi vehicles. 


Connectors 


Some connectors incorporate an orifice as shown in 
the schematic layouts. It is essential that connectors 
are fitted correctly. 


NOTE: On three-way connectors with an orifice, 
the orifice is located in the centre leg of the 
connector. 


Delay Valves 


All delay valves with the exception of the secondary 
air supply delay valve must be installed with the black 
side towards the vacuum source. The secondary air 
supply delay valve is fitted with the black side facing 
the reed valve assembly. 


Canister Purge Port 


The canister purge port at the intake manifold is the 
largest diameter port of the multiple connector. 
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Fig. 27—Carburettor vacuum outlets 
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Fig. 28—Vacuum hose routing carburettor models 
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Hose identification: Colour = Stripe colour (if applicable) 
Figures = approximate length (mm) 
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SECTION 3 — EMISSION CONTROL SYSTEMS V6 MODELS 


GENERAL INFORMATION 


In order to improve air quality and to protect the 
environment by reducing atmospheric pollution, 
Australian Design Rules require that the components of 
vehicle exhaust and evaporative emissions listed below 
are controlled to a specified level and that vehicles 
manufactured on or after January 1st, 1986 must use 
unleaded petrol exclusively. 


* Carbon Monoxide (CO): a gaseous compound 
contained in exhaust gases when there is insufficient air 
in the air/fuel] mixture to fully burn the fuel, or 
insufficient time for the combustion to be completed. 


* Hydrocarbons (HC): unburned or partially 
burned fucl contained in exhaust gases or crankcase 
"blow by" gases as a result of incomplete combustion 
or fuel vapours resulting from evaporation in the fuel 
system. 


* Oxides of Nitrogen (NOx): compounds of 
nitrogen (one molecule) and oxygen (any number of 
molecules) contained in exhaust gases and produced as 
a result of the high temperatures occurring during 
combustion. 


Methods of Controlling Emissions 
Exhaust Emissions 
* By ensuring optimum combustion efficiency 


through basic engine, fuel system and ignition design 
(HC and CO). 


* By using a catalytic converter to promote the 
afterburning and subsequent oxidation of CO and HC in 
exhaust gases to form CO: (carbon dioxide), water and 
heat. 


* By reducing combustion temperatures under 
certain operating conditions by recirculating a metered 
quantity of exhaust gas to dilute the air/fuel mixture 
(NOx). 


NOTE: For adjustment of CO refer to 
Group 13. 


Crankcase Emissions 


* By directing crankcase blow by gases through 
the P.C.V. (positive crankcase ventilation) system back 
into the combustion chamber through the intake system. 


Evaporative Emissions 


* By directing fuel vapour from the fuel tank back 
into the combustion chamber through the intake system. 


NOTE: To ensure continued compliance 
with Australian Design Rules and State 
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regulations relating to vehicle emissions, it 
is essential that systems are serviced in 
accordance with the Lubrication and 
Maintenance schedule shown in Group 00 
using the procedures outlined in this 
manual. 


CATALYTIC CONVERTER 
General Information 


The catalytic converter is a ceramic monolith typc 
located under floor in the exhaust. A ceramic monolith 
is an extrusion of fine cellular structure which forms a 
substrate for a fine “wash coat" of precious metals. 

The “wash coat" acts as the catalyst to promote the 
afterburning and subsequent oxidation of CO and HC 
contained in exhaust gases to form CO: (carbon 
dioxide), water and heat. 

The catalytic converter does not require any 
maintenance under normal circumstances, however it 
should be noted that it will be rendered ineffective if 
poisoning occurs as a result of mistuelling, i.e. using 
leaded petrol, or if damage occurs as a result of 
excessive exhaust gas temperatures caused by engine 
misfiring, incorrect ignition timing or the intake of 
large quantities of raw fuel into the exhaust manifold. 

Since catalyst failure will result in exhaust 
emission levels higher than legal limits it is essential 
that the following precautions are observed when 
carrying out maintenance or repair operations. 


* Do not “prime” the system by pouring fuel down 
the throttle body to facilitate engine starting after fucl 
system has been emptied. 


* Avoid driving the vehicle if misfiring is evident. 


* Do not allow the engine to idle for prolonged 
periods if idle is very rough or misfiring is evident. 


* Do not disconnect high tension cables with the 
engine running. 


* Do not switch ignition OFF or otherwise 
interrupt the ignition power supply with the transaxle in 
gear and the vehicle in motion. 


* Do not disconnect, modify or otherwise tamper 
with catalyst protection systems. 


* Do not attempt to push or tow start a disabled 
vehicle. 


If for any reason, the catalyst requires replacement 
refer to Group 15 for correct procedure. 
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EXHAUST GAS RECIRCULATION 
General Information 


The E.G.R. system recirculates a metered quantity 
of exhaust gases from exhaust port to the intake 
manifold. The gases dilute the air/fuel mixture, 
resulting in lower combustion temperatures and a 
reduction in exhaust gas NOx concentration. 


E.G.R. Valve 


Construction of the E.G.R. valve is shown in Fig. 1. 
Vacuum from the throttle body, regulated by the EGR 
control solenoid valve via the ECU, is applied to the 
diaphragm through the upper chamber to open the 
E.G.R. valve allowing gas to circulate. 


7ЕМ019 


Fig. 1 — E.G.R. valve construction 


NOTE: E.G.R. valve calibration varies 
between manual and automatic 
transmission models. 


E.G.R. Valve Replacement 


(1) Identify, then remove vacuum hoses from the 
E.G.R. valve. 

(2) Remove the two valve to manifold attaching 
bolts and remove the valve. 

(3) Install by reversing removal procedure, using a 
new gasket. 

(4) Tighten bolts to 10 Nm. 


EGR Control Solenoid Valve Testing 


(1) Disconnect the vacuum hoses from the EGR 
solenoid valve and connect à vacuum pump to the 
nipple. 

(2) Disconnect the wiring harness connector. 

(3) Apply vacuum and check for air-tightness, 
when voltage is applied directly to the EGR control 
solenoid valve and when the voltage is discontinued, 
refer Fig. 2. 

(4) Measure the resistance between the terminals 
of the solenoid valve, refer Fig. 3. 


RESISTANCE: 36-44 Ohms @ 20°C 
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Battery Voltage Normal condition 


When applied Negative pressure is 
maintained 


When discontinued 


Negative pressure leaks 


7ЕМ0193 


Fig. 2 — Battery connection for ЕСЕ control solenoid 
valve testing 


7EMOI94 


— 


Fig. 3 — EGR control solenoid valve resistance testing 
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EVAPORATIVE EMISSIONS CONTROL 
SYSTEM 


General Information 


The evaporative emission control system prevents 
the release of fuel system vapours into the atmosphere 
by storing vapours in an activated carbon filled fuel 
vapour storage canister, when the engine is not running, 
and releasing vapours from the canister to the intake 
manifold, through a purge control valve, when the 
engine is running. 


Purge Control Solenoid Valve Testing 


(1) Disconnect the vacuum hoses from the 
solenoid valve and connect a vacuum pump to the 
lower nipple. 

(2) Disconnect the wiring harness connector. 

(3) Apply vacuum and check for air-tightness, 
when voltage is applied directly to the purge-control 
solenoid valve and when the voltage is discontinued, 
refer Fig. 4. 

(4) Measure the resistance between the terminals 
of the solenoid valve, refer Fig. 5. 


RESISTANCE: 36-44 Ohms @ 20°C 


ЕСІ510 


Fig. 4 — Battery connection for purge control valve 
testing 


6EM137 


Fig. 5 — Purge control valve resistance testing 


Battery Voltage Normal condition 


When applied Negative pressure leaks 


When discontinued 


Negative pressure is 
maintained 
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Fuel Tank Vapour Control 


The fuel tank is fitted with a vacuum relief filler 
cap so that, with the cap fitted, the only means of tank 
venting is through a vent line to the vapour storage 
canister. 

The tank and filler neck are designed so that, even 
after the tank is filled, there 15 a pocket of air above the 
fuel. A fuel vapour line is situated above this air pocket 
and is connected to the canister. 

A two-way valve, incorporating pressure and 
vacuum relief valves, is fitted in the vent line. The 
pressure relief valve opens when pressure in the tank 
rises above normal. The vacuum relief valve opens 
when vacuum is generated in the tank. [n situations 
where vacuum in the tank exceeds valve capacity the 
relief valve in the filler cap opens. 

The fuel tank has a smaller diameter filler neck 
incorporating a spring loaded flap valve which will 
accept only the small diameter ULP nozzle. A threaded 
‘screw’ type cap is fitted. The cap should be tightened 
until a click is heard to ensure of an effective seal. 


---» air 
— vapor 


Pressure valve 


Vacuum valve 


Fig. 6 — Two-way valve construction 


Two-way Valve Testing 


The valve is located in the vent line on the left hand 
side of the fuel tank. 

Accurate testing of the valve requires special 
measuring equipment however a simple test can be 
performed as follows: 

(1) Remove the valve from the vehicle. 

(2) Lightly blow into the valve from each end. 

(3) After slight resistance air should flow through 
the valve in both directions. 

(4) Install the valve ensuring it is fitted in the 
correct direction, refer Fig. 6. 


Fuel Vapour Storage Canister Testing 


(1) Disconnect hoses at canister and remove 
canister from vehicle. 

(2) Inspect filter at the underside of the canister for 
damage or foreign material (mud, etc.) and replace if 
evidence of either cxists. 

(3) Shake canister lightly to ensure that the carbon 
is still retained and restrained inside. 

(4) Block the purge port and the carburettor port 
and lightly blow into the tank port, air should flow 
easily, through filter. 

(5) Block the tank port and the carburettor port and 
blow into the purge port, air should flow easily. 
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To Canister 


Fig. 7 — Vacuum hose layout without EGR 


EGR control solenoid valve 


. Purge control solenoid valve 
ж 


Throttle body 


To camster 


EGR valve Throttle body 
" 


Ап intake plenum stay 


Fig. 8 — Vacuum hose layout with EGR 
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(6) If the canister does not perform as specified 
replace the canister. 

(7) Re-install the canister and reconnect the hoses 
to their correct ports. 


CRANKCASE EMISSIONS CONTROL 
SYSTEM 
General information 


The crankcase ventilation system prevents the 
release of crankcase "blow by" gases into the 
atmosphere. A closed system incorporating a PCV 
(positive crankcase ventilation) valve is used. 


Operation 


Fresh air, from the air cleaner, is drawn into the 
crankcase through the rocker cover and mixes with 
crankcase "blow by" gases. 

At part throttle openings the mixture is drawn into 
the intake manifold through a metering orifice in the 
PCV valve, in response to manifold vacuum. 

At wide open throttle less manifold vacuum is 
available and "blow by" gases exceed PCV valve 
capacity. In this situation some gases are drawn into the 
intake manifold and excess gases "back up" the 
breather hose to be drawn into the carburettor. 


Testing PCV Valve 


(1) Disconnect the vacuum hose from the PCV 
valve and remove the PCV valve from the rocker cover. 

(2) Connect the vacuum hose to the PCV valve 
and start the engine. 

(3) A hissing noise should be heard from the valve 
and a strong vacuum felt when a finger is placed over 
the valve inlet, refer Fig. 9. 

(4) Turn engine off and disconnect vacuum hose 
from valve. 

(5) Blow through the valve from the threaded end. 
Air should flow freely, refer Fig. 10. 

(6) If the above conditions do not apply, the valve 
is clogged and should be cleaned in a suitable solvent, 
e.g. X55. 


Vim еы 
feu ORI г 


- 4% NY 


Fig. 9 — Checking PCV valve operation 
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Fig. 10 — Checking PCV valve operation 
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GROUP 21 — CLUTCH 
SECTION 0 — INDEX 
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SECTION 1 — CLUTCH SERVICE DIAGNOSIS 


CLUTCH SHUDDER Worn or damaged clutch disc Replace clutch disc. 
facings. 


Corrective Action 


Pressure plate worn. Replace pressure plate. 


Locate and correct cause of 
leakage and replace clutch disc. 


Grease or oil on clutch disc 
facings. 


CLUTCH SLIPPING Insufficient pedal free travel. Check pedal height adjustment. 


Burned, worn or oil soaked Replace clutch disc. 
clutch disc facings. 


Weak or broken pressure plate 
springs. 


Replace pressure plate. 


CLUTCH NOT 
DISENGAGING FULLY 


Excessive pedal free travel. Check pedal height adjustment. 


Air in hydraulic system. Bleed hydraulic system. 
Worn pressure plate springs. Replace pressure plate. 


Clutch disc splines sticking. Clean splines and check for 
damage. 


CLUTCH OPERATION 
NOISY 


Release bearing noisy. Replace release bearing. 
Pressure plate levers worn. Replace pressure plate. 


Clutch disc facings worn. Replace clutch dise. 


Release cylinder pushrod socket Lubricate. 


or release lever fulcrum dry. 
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SECTION 2 — CLUTCH 


SPECIFICATIONS 
Clutch disc 4G54 
Туре odes REP AREE Su RR ыра Single dry plate 
Facing тагегігі......................... Moulded woven asbestos 
Facing diameter — ошаде............... 225 mm 
= inside us ss e 155 mm 
Free thickness .......................... 8.3 + 0.3 mm 
Compressed thickness (nominal) .......... 8.1 to 7.6 mm 
(Q 5.68 kN 
Pressure plate 
урезан сона И раја he v аа Diaphragm spring 
Clamping load — new .................. 5.2 + 0.40 kN 
— пе а se ee ee 4.9 kN (min.) 
Finger height from flywheel disc contact face 
(clutch disc @ nominal thickness) ...... 30.6 + 1 mm 
Release bearing 
Урбина ан ви eine HUS eee Rn Pre-lubricated, sealed ball bearing 
Master cylinder 
BOTE vean RT аа EGET eros 15.87 mm 
Stroker у ылы ce ae ee 31.4 mm (minimum) 
Piston to bore clearance service limit ...... 0.15 mm 
Release cylinder 
Вогези 2 em Seana tee: 20.5 mm 
Piston to bore clearance service limit ...... 0.15 mm 
Clutch pedal 
Pedal play (at clevis ріп)................. 1 to 3 mm 
Pedal free travel (including pedal play) ....6 to 13 mm 
Pedal height (measured at floor pan) 
— clutch епрарей..................... 176 to 181 mm 
— clutch disengaged .................. 35 mm (minimum) 
Recommended hydraulic fluid .............. DOT 4 Brake fluid conforming 
to AS1960-1983 Grade 3. 
SPECIAL TOOLS 
E6MIS аи ли аи ром hha e DP ERE eres Clutch disc aligning tool 


TORQUE SPECIFICATIONS 


Nm 
Clutch pedal shaft nut .................... 25 to 35 
Pressure plate to flywheel bolt.............. 15 to 21 
Starter motor mounting bolt ............... 22 to 32 
Transaxle to engine bolt ................... 43 to 55 
Transaxle insulator through bolt ............ 60 to 80 


Transaxle insulator bracket to body bolt ..... 40 to 50 


6G72 


4— 


Non asbestos 
150 mm 

9.0 + 0.3 mm 
8.4 + 0.3 mm 
@ 6.3 kN 


— 


6.3 + 0.44 kN 
5.85 kN (min) 


31.9 + 0.7 mm 


11 11 111 


tt 
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GENERAL INFORMATION 


The clutch used is a hydraulically actuated single dry 
disc type. 


The hydraulic system consists of a master cylinder 
connected to the clutch pedal, clutch damper assembly 
(V6 models only) which retards engagement of the 
clutch if the clutch pedal is released suddenly and a 
release cylinder mounted on the transaxle which acts 
on the release bearing lever. There is provision for pedal 
free play adjustment, it is important to maintain the 
correct pedal height adjustment. 


The clutch disc incorporates rubber torsion dampers 
and torsion springs to provide torsional cushioning and 
damping. 

The pressure plate is a diaphragm spring type. The 
diaphragm lever height is not adjustable and the unit 
is serviced only as an assembly. 


The release bearing is a fully enclosed pre lubricated 
type and is actuated by the release lever which pivots 
on a fulcrum located inside the clutch housing of the 
transaxle. 


1. Clutch disc 

2. Pressure plate 
3. Release bearing 
4. Release lever 

5. Release cylinder 


Fig. 1—Clutch components 
CLUTCH DISC AND PRESSURE PLATE 


Removal 


(1) Remove the transaxle as outlined in Group 22 
— Transaxle. 


(2) Mark the position of the pressure plate relative 
to the flywheel to ensure that the pressure plate can 
be correctly located on reassembly. 


(3) Insert a suitable aligning tool through the clutch 
disc and into the flywheel to support the disc, refer 
fig. 2. 


(4) Gradually loosen the pressure plate retaining 
bolts in a diagonal sequence. 

(5) Remove the bolts, the pressure plate and the 
clutch disc. 


Fig. 2— Removing pressure plate and clutch disc 


Installation 


Install by reversing the removal procedure noting the 
following: 


(1) Thoroughly clean the surface of the flywheel and 
pressure plate (with a clean dry cloth). 


(2) Use a suitable aligning tool to position the clutch 
disc on the flywheel. 


(3) Tighten the clutch cover retaining bolts a few 
threads at a time in a diagonal sequence and ensure 
that the bolts are tightened to specifications. 

(4) With the clutch cover tightened the aligning tool 
should slide freely out of the flywheel. If this is not 
the case the cover bolts should be loosened and the 
clutch disc re-aligned. 


(5) Install transaxle assembly. 


(6) Bleed the clutch using the procedure outlined in 
this section. 


(7) Check that the clutch pedal freeplay is within 
specifications. If it is not within specifications adjust 
the pedal height using the procedure outlined in this 
section. 


RELEASE BEARING AND LEVER 


Removal 
(1) Remove the transaxle as outlined in Group 22 
— Transaxle. 


(2) Remove the release bearing from the transaxle 
by removing the clip and sliding the bearing off. 


(3) Remove the release lever boot. 
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(4) Remove the release lever by sliding in the 
direction shown in fig. 3. 


Fig. 3— Release lever removal 


Inspection 


Rotate the bearing by hand and check that it rotates 
smoothly and quietly. 


NOTE: The bearing is sealed and is serviced as an 
assembly. Do not wash the bearing in solvent 
or attempt to disassemble it. 


Installation 


Install by reversing the removal procedure noting the 
following. 

(1) Before installing the release bearing, grease the 
internal area of the bearing carrier and apply a coat 
of grease to release lever fulcrum, the release lever to 
bearing carrier contact area, and the release lever 
pushrod socket, refer Fig. 4. Multipurpose grease E.P. 
Grade 2 is recommended. 

(2) Bleed the clutch using the procedure outlined in 
this section. 

(3) Check that the clutch pedal free travel is within 
specifications. If it is not within specifications adjust 
the pedal height using the procedure outlined in this 
section. 


MASTER CYLINDER 


Removal 


(1) Remove the push rod to brake pedal clevis pin. 

(2) Disconnect the hydraulic tube from the master 
cylinder. 

(3) Remove the master cylinder attaching bolts and 
remove the master cylinder. 


NOTE: On vehicles equipped with cruise control 
and fuel injection, access to master cylinder is 
limited. To avoid damage to components it may 
be necessary to remove the air cleaner to throttle 
body duct. 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Top up the reservoir and bleed the system using 
the procedure outlined in this section. 


Release bearing 


Grease 


Fulcrum 


Release lever 


Grease 


DCLOO5 


Fig. 4—Grease application points 


NOTE: Always use the specified fluid from a 
sealed container. 


(2) Check that the pedal free travel is within 
specifications. If it is not within specifications adjust 
the pedal height using the procedure outlined in this 
section. 


NOTE: If a new master cylinder is fitted the pedal 
height must be checked. 


Disassembly 


(1) Remove the reservoir cap and drain the hydraulic 
fluid. 

(2) Remove the rubber boot from the cylinder. 

(3) Using long nosed pliers remove the pushrod 
retaining circlip and remove the pushrod and washer. 

(4) Remove the piston and valve assembly by lightly 
tapping the body mounting flange on a wooden block. 

(5) Remove the piston from the valve by lifting the 
tab on the spring thimble with a screwdriver, refer 
Fig. 6. 
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. Reservoir cap 
. Baffle 


Gasket 


. Baffle (dished) 


Body 

Seal 

Valve 

Wave washer 


. Valve spacer 
. Spring 


. Spring thimble 
. Seal 

. Piston 

. Push rod 

. Washer 

. Circlip 

, Rubber boot 

. Lock nut 

. Pin bracket 


Fig. 5—Master cylinder components 


Fig. 6—Piston removal 


(6) Disassemble the valve assembly by compressing 
the spring, sliding the valve stem to one side and 
removing the thimble from the valve. 


(7) Using a blunt tool carefully remove the valve and 
piston seals. 


NOTE: Take care to avoid damaging the piston 
when removing the seals. 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Clean all components in methylated spirits and 
dry using compressed air or lint free cloth. 

(2) Check the piston for scoring, pitting or 
corrosion. 

(3) Check the cylinder bore for scoring, pitting or 
corrosion. 


NOTE: The cylinder bore must not be honed. If 
the bore is damaged in any way the master 
cylinder should be replaced as an assembly. 


Assembly 


NOTE: All components supplied in the repair kit 
should be used. 
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(1) Apply a coat of the specified hydrautic fluid to 
the piston and valve seals. 

(2) Fit the piston seals with the lip of the seal away 
from the push rod end of the piston. 

(3) Fit the valve seal with the lip of the seal facing 
away from the spring. 

(4) Fit the wave washer, valve spacer and the return 
spring onto the valve stem. 


NOTE: Ensure that the wave washer and the valve 
spacer are fitted as shown in Fig. 7. 


(5) Locate the spring thimble into the spring. 

(6) Compress the spring, locate the valve stem in the 
hole in the thimble and then slide the valve stem 
sideways to locate it in the retaining slot. 


NOTE: Carefully hold the sub-assembly to prevent 
components separating under spring tension. 


Fig. 7—Wave washer fitment 


(7) Install the piston into the spring thimble and 
secure by locating the tab on the spring thimble under 
the front shoulder of the piston. 

(8) Coat the inside of the cylinder bore and the 
piston and valve assembly with the specified hydraulic 
fluid. 

(9) Insert the piston and valve assembly into the 
cylinder bore ensuring that the seals are not damaged 
on installation. 

(10) Install the pushrod and washer into the master 
cylinder and fit the circlip ensuring that the circlip is 
correctly located in its groove. 


RELEASE CYLINDER 


Removal 


(1) Disconnect the hydraulic line at the release 
cvlinder, refer Fig. 8, and plug the tube to prevent the 
ingress of dirt. 

(2) Remove the cylinder attaching bolts, refer Fig. 
8, and remove the release cylinder. 


Hydraulic | 
line connection 


0880062 


Fig. 8— Release cylinder attaching bolts 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Apply a coat of grease to the release cylinder 
pushrod socket. 

(2) Ensure that the hydraulic line and union bolt are 
tightened. 

(3) Top up the master cylinder and bleed the 
hydraulic system using the procedure described in this 
section. 


NOTE: Always use the specified fluid from a 
sealed container. 


Disassembly (refer Fig. 9) 


(1) Remove the bleed valve and drain fluid from the 
cylinder. 

(2) Remove the union bolt, union, gaskets, valve 
plate and valve plate spring. 

(3) Remove the rubber boot and push rod together. 

(4) Remove the piston and spring assembly by 
tapping the cylinder on a block of wood. 

(5) Remove the spring from the piston assembly. 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Clean all components in methylated spirits and 
dry using compressed air or clean, lint-free cloth. 

(2) Check the cylinder bore and piston for scoring, 
pitting or corrosion. 


NOTE: The cylinder bore MUST NOT be honed, 
if the bore is damaged in any way, the release 
cylinder must be replaced as an assembly. 
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. Push rod 

. Boot 

. Piston 

. Piston seal 

. Spring 

. Cylinder body 


7. Valve plate spring 
8. Valve plate 

9. Gasket 

10. Union 

11. Union bolt 

12. Bleed valve 


Fig. 9—Release cylinder components 


Assembly 


(1) Ensure that the piston seal is fitted with the seal 
lip facing away from the piston. 

(2) Fit the spring to the piston. 

(3) Apply a coat of the specified hydraulic fluid to 
the piston, seal and cylinder bore. 

(4) Insert the piston in the cylinder bore. 

(S) Fit the pushrod and rubber boot, ensuring that 
the lip on the boot is correctly located in the groove 
on the cylinder. 

(6) Install the valve plate spring, valve plate, union 
and union bolt, ensuring that new gaskets are used. 
Leave union bolt finger tight to facilitate fluid line 
installation. 

(7) Install the bleed valve. 


BLEEDING HYDRAULIC SYSTEM 


NOTE: Always use specified fluid that is clean 
and uncontaminated and has been stored in a 
sealed container. 


(1) Top up the fluid reservoir. 


NOTE: Clean the reservoir cap before removal and 
ensure that no dirt enters the reservoir. 


(2) Clean the bleed valve on the release cylinder, refer 
Fig. 10. 

(3) Attach a length of transparent tubing to the 
bleed valve and insert the other end into a clean jar 
partially filled with hydraulic fluid. 

(4) With an assistant to operate the clutch, open the 
bleed valve approximately half a turn, and depress the 
pedal. Just before the pedal reaches the end of its travel, 
close the bleed valve and allow the pedal to return to 
the rest position. 


Bleed valve 


Clutch 
damper 


Release cylinder 


Fig. 10—Release cylinder — V6 models 


(5) Repeat step (4) until the fluid in the hose is free 
of air bubbles. 


NOTE: Ensure that the reservoir fluid is re- 
plenished throughout the bleeding procedure. 


(6) Fill the master cylinder reservoir to correct level 


CLUTCH PEDAL 


Removal 


(1) Remove the lap heater duct and the instrument 
under cover, refer Group 52 — Interior. 

(2) Remove the push rod clevis pin. 

(3) Disconnect the pedal return spring from the 
pedal. 

(4) Remove the pedal shaft retaining nut, refer Fig. 
12, and remove the shaft and the pedal. 
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. Pedal support 

. Clutch pedal 

. Pedal shaft 

. Stopper bolt 

. Return spring 

Pedal bush 

Return spring bush 
Return spring anchor 


i 
2 
3 
4 
5 
6. 
7. 
8. 


Fig. 12— Pedal shaft retaining nut 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Check the pedal shaft for bend or wear. 

(2) Check the bushes for wear or damage. 

(3) Check the pedal return spring for loss of tension. 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Prior to installation apply multi-purpose grease 
(NLGI No. 3) to the pedal shaft and bushes, refer 
Fig. 13. 

(2) Tighten the pedal shaft retaining nut to 
specifications. 

(3) Adjust the clutch pedal height and pedal free 
travel to specifications. 


e = 


Т А 


Fig. 13— Clutch pedal shaft lubrication 


PEDAL HEIGHT ADJUSTMENT 


(1) Remove the push rod clevis pin. 

(2) Loosen the pedal stopper bolt lock nut, refer Fig. 
14, rotate the bolt to obtain the correct pedal height, 
refer Fig. 15, and tighten the lock nut. 


On vehicles with cruise control, disconnect the clutch 
pedal switch wiring, loosen switch lock nut and rotate 
switch to obtain correct pedal height, tighten lock nut 
and re-connect switch wiring. 


NOTE: Pedal height should be measured from the 
floor pan with the carpet and underfelt lifted. 


Fig. 14—Stopper bolt lock nut 


Clutch engaged 


Clutch dis-engaged 


© 902101 


Fig. 15—Clutch pedal height 
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(3) Loosen the push rod lock nut, refer Fig. 16, and 
rotate the push rod to align the push rod and clutch 
pedal clevis pin holes to allow the clevis pin to slide 
freely into the hole and tighten the push rod lock nut. 

(4) Fit the clevis pin and secure with the split pin. 

(5) Depress and release the clutch pedal several times 
and then with the clutch disengaged, measure the pedal 
height, refer Fig. 15. 


Fig. 16—Push rod and lock nut 


(6) Check that the clutch pedal free travel is within 
specifications. 

(7) If disengaged pedal height or clutch free travel 
are not within specifications, the hydraulic system 
should be bled and the pedal height and free travel 
checked again. 

(8) If pedal height or free travel are not within speci- 
fications after bleeding the system, the pressure plate 
and clutch disc should be removed and inspected. 

(9) On vehicles fitted with cruise control, check that 
the clutch pedal switch is correctly adjusted, refer 
Group 13, section 5. 
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GROUP 22 — MANUAL TRANSMISSION 


SECTION 0 — INDEX 


Section Page 
Subject Number Number 
INDEX QT 0 
F5M31, F5M33 FIVE SPEED MANUAL TRANSAXLE ... 1 
Service Піарповів...................................... 1 
Specifications... u users ciet Re смеха e ewe О 2 
General Information ................................... 9 
Transaxle Керізсетепі................................. 10 
Transaxle Replacement Procedure ....................... 12 
Transaxle Охегһаш..................................... 13 
Transaxle Disassembly ................................. 13 
Sub-Assembly Оуегһаш................................ 16 
Input Shaft... ie esa end Hatha Abe ede eet 16 
Intermediate Сеаг...................................... 20 
Output Shaft. x oh за sda Sigo re SE ERES 23 
Differential рыла eL RR RES Aer es 23 
Shift EOrKz« o desde babe u as ҚАРАСЫН ec pd iet 25 
Clutch Housing. «ааа eme et] er RI ERRORI 26 
Speedometer беаг..................................... 27 
Transaxle Assembly .................................... 28 
GEAR SHIFT CONTROL — MANUAL TRANSAXLE .... 2 
Service Піарпові8....................................... l 
General Information ................................... 2 
Gear Shift АззатЫМу................................... 2 
Shift Control Cables ................................... 5 


WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — F5M31, F5M33 FIVE SPEED TRANSAXLES 
SERVICE DIAGNOSIS — MANUAL TRANSAXLE 


Possible Cause Corrective Action 


VIBRATION, NOISE Loose or damaged, transmission Replace, tighten or replace mounts. 
and engine mounts. 


Inadequate shaft end play/pre-load. Correct end play/pre-load to 
specification 


Low oil level. Top up to correct level 
Inadequate engine idle speed Adjust idle to specification 


OIL LEAKAGE Broken or damaged oil seal or Replace oil seal or O-ring. 
O-ring. 
Wrong or inadequate use of Reseal with specified sealant. 
sealant. 

HARD SHIFT Faulty control cables. Adjust or replace cables. 
Poor contact or wear of Correct or replace. 
synchronizer ring and gear cone. 


Worn or damaged gears. Replace gears. 
Wrong grade of transmission oil Replace with specified oil 


Weakened synchronizer spring. Replace sychronizer spring 
Use of inadequate grade of oil. Replace with specified oil 


Worn gear shift fork or broken Replace shift fork or poppet spring. 
poppet spring. 


JUMPS OUT OF GEAR 


Sychronizer hub to sleeve spline Replace synchronizer hub and 
clearance to large. sleeve. 
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SPECIFICATIONS 


КО ва та edges Oda RE Eos ЧҮС Manual transaxle < 


——————————— + F5M31-2-RPKJ 5 speed — *F5M33-2-SNZJ 5 speed 


6 cyl. 
Note: Transaxle marked thus * require 27 tooth splined drive shaft. 29 


Gear Ratios 


С ККЕ EA euet e ЕИ НЕА seid Ei 3.166:1 3.090:1 
2nd еск кс qu а а 1.833:1 1.833:1 
JI ИЛ ИКЕ tek Sa qaway ave. Fade 1.240:1 1.217:1 
АЕ oot ТТК aes ete ROSSI SERIE 0.896:1 0.888:1 
ӨЕ P g kamuka ЫНА Ы Sasapaq СО СК 0.666:1 0.741:1 
Reverse оз dew lade oe ERES ыға; 3.166:1 3.166:1 
Transfer реаг............................. 1.192:1 1.208:1 
Differential тайо.......................... 3.411:1 3.437:1 
Final gear тайоп.......................... 4.067:1 4.153:1 
Recommended Lubrication ................... Hypoid gear oil, 
SAE 75W-85W 
API GL-4. = 
— Quantity .............................. 2.0 litres. < 
Speedometer 
Number of teeth 
—CdriVe:Sear амалға is Q u hi aa wat КЕ 36 36 
— driven gear ............................ 29 28 
Input shaft bearing end рјау.................. 0.01 - 0.12 mm 0.000 - 0.05 mm 
Intermediate gear front bearing end play ....... 0.01 - 0.11 mm = 
Intermediate shaft pre-load ................... 0.05 - 0.10 mm < 
Output shaft рге-Іоаа........................ 0.05 - 0.10 mm < 
Differential case bearing pre-load ............. 0.05 - 0.10 mm < 
Differential pinion backlash .................. 0.025 - 0.150 mm = 
Input shaft front bearing end play snap ring chart (F5M31):— 
Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
2.24 None MD706537 
2.31 Blue MD706538 
2.38 | Brown MD706539 
Input shaft rear bearing endplay snap ring chart (F5M31):— 
Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
1.40 Blue MD723276 
1.45 Purple MD730889 
1.50 Red MD723277 
1.55 White MD730890 
1.60 Yellow MD723278 
1.65 Brown MD730891 
1.70 Green MD723279 


1.75 Orange MD730892 


(4 cyl.) F5M33-2-SNQJ 5 speed 
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SPECIFICATIONS CONT. 
Input shaft end play spacer selection chart (F5M33):— 


Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
0.80 80 MD727661 
0.83 83 MD720937 
0.86 86 MD720938 
0.89 89 MD720939 
0.92 92 MD720940 
0.95 95 MD720941 
0.98 98 MD720942 
1.01 01 MD720943 
1.04 04 MD720944 
1.07 07 MD720945 
1.10 J MD710454 
1.13 D MD700270 
1.16 K MD710455 
1.19 L MD710456 
1.22 G MD700271 
1.25 M MD710457 
1.28 N MD710458 
1.31 E MD706574 
1.34 O MD710459 
1.37 P MD710460 
1.40 None MD706573 
1.43 Q MD710461 
1.46 R MD710462 


Intermediate gear front bearing end play snap ring chart (F5M31):— 


Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
1.40 Blue MD723276 
1.50 Red MD723277 
1.60 Yellow MD723278 
1.70 Green MD723279 
Intermediate gear front bearing end play snap ring chart (F5M33):— 
Thickness Idenification M.M.A.L. 
(mm) Symbol Part Number 
1.40 None MD703779 
1.50 Brown MD703780 


1.60 Blue MD703781 
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SPECIFICATIONS CONT. 


Intermediate shaft pre-load spacer chart (F5M31 and F5M33):— 


Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
0.62 62 MD736754 
0.65 65 MD736755 
0.68 68 MD735659 
0.71 71 MD735660 
0.74 74 MD735661 
0.77 77 MD735662 
0.80 80 MD724142 
0.83 83 MD724143 
0.86 86 MD724144 
0.89 89 MD724145 
0.92 92 MD724146 
0.95 95 MD724147 
0.98 98 MD724148 
1.01 01 MD724149 
1.04 04 MD724150 
1.07 07 MD724151 
1.10 10 MD724152 
1.13 13 MD724153 
1.16 16 MD724154 
1.19 19 MD724155 
1.22 22 MD724156 
1.25 25 MD724157 
1.28 28 MD724158 
1.31 31 MD724159 
1.34 34 MD724160 
1.37 37 MD724161 


Output shaft pre-load spacer selection chart (F5M31 and F5M33):— 


Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
0.83 83 MD720937 
0.86 86 MD720938 
0.89 89 MD720939 
0.92 92 MD720940 
0.95 95 MD720941 
0.98 98 MD720942 
1.01 01 MD720943 
1.04 04 MD720944 
1.07 07 MD720945 
1.10 J MD710454 
1.13 D MD700270 
1.16 K MD710455 
1.19 L MD710456 
1.22 G MD700271 
1.25 M MD710457 
1.28 N MD710458 
1.31 E MD706574 
1.34 О MD710459 
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SPECIFICATIONS CONT. 


Differential pinion spacer set part number .......... MB185340 


Differential case pre-load spacer selection chart (F5M31 and F5M33):— 


Thickness Identification M.M.A.L. 
(mm) Symbol Part Number 
0.80 80 MD727661 
0.83 83 MD720937 
0.86 86 MD720938 
0.89 89 MD720939 
0.92 92 MD720940 
0.95 95 MD720941 
0.98 98 MD720942 
1.01 01 MD720943 
1.04 04 MD720944 
1.07 07 MD720945 
1.10 J MD710454 
1.13 D MD700270 
1.16 K MD710455 
1.19 L MD710456 
1.22 G MD700271 
1.25 M MD710457 
1.43 Q MD710461 
1.46 R MD710462 
1.49 C MD706572 
1.52 S MD710463 
1.55 T MD710464 
1.58 B MD706571 
1.61 U MD710465 
1.64 V MD710466 
1.67 A MD706570 
1.70 w MD710467 
1.73 x MD710468 
1.76 F MD706575 
1.79 Y MD710469 
1.82 Z MD710470 
1.85 H MD700272 
1.88 AA MD710471 
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TORQUE SPECIFICATIONS 


Nm 

Rear COVER”: uu silus қөз иа ыл ce alae ык g aoa ahua I5 - 22 
Backup light switch .............................. 30 - 35 
Transmission 5мйсһ.............................. 30 - 35 
Detent: plug! i cese ete toma 30 - 42 
Speedometer sleeve bolt .......................... 3-5 
Input shaft іосКопш.............................. 140 - 160 
Intermediate gear lock nut ........................ 140 - 160 
Reverse Idler gear shaft Бош...................... 43 - 55 
Transmission case tightening bolt .................. 35 - 42 
Stopper bracket bolt ............................. 15-22 
Restrict ball assembly ............................ 30 - 35 
Bearing retainer bolt ............................. 15 - 22 
Differential drive gear Бо{........................ 130 - 140 
Interlock plate bolt .............................. 20 - 27 
Oil drain plug reres жек» АА au ee eee 30 - 35 
Oil-fillerplü а vec rutru Wee 30 - 35 
Bell housing cover mounting bolt .................. 7-11 
Reverse shift lever assembly Бой................... 15-22 
Select lever mounting bolt ........................ 15 - 22 
Shift cable bracket mounting bolt.................. 15 - 22 
Transaxle mount bracket bolt ..................... 65 - 75 
Output gear mounting боћ........................ 70 - 80 
Transmission mounting bolt — 10 mm bolt ......... 43 - 55 

— 8 mm bolt .......... 25 - 30 

— 6 mm bolt .......... 8-15 
Starter motor mounting bolt ...................... 27 - 34 


SPECIAL TOOLS 


Е1673МТ .................... UE EE пара Puller — taper bearing (main tool) 
EB1673:B207 2 ee DECORIS RN ENS Jaws — intermediate shaft bearing removal 
E1673-520^—— и а es oret LESE W CO iS Jaws — output shaft bearing removal 
ET673:BIS. as a a s saus Seve E CS Jaws — differential bearing removal 
E2IMI1A-- at sda ee ech cle eive CD V. Installer — drive shaft oil seal 

ЕМ Веља па атар EE eite PR Nr a ahah Installer — drive shaft oil seal 

Е21М26:: a Saved РА aa oat eae Holder input shaft 


E7403 (use with Е75 ПА) ......................... Installer — differential bearing installer 


Clutch housing Bearing retainer 
1st speed gear 


Input shaft 


151 - 2nd 
speed 
synchronizer 
assembly 
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2nd speed gear 


3rd speed gear 


3rd - 4th speed 
synchronizer assembly 


4th speed gear 


5th speed gear 


5th speed synchronizer 
Sub gear assembly 


Rear cover 


Differential 


Reverse 
brake 
device 


5th speed inter- 
mediate gear 


Intermediate gear 


Spacer 


Output shaft 


Spacer 


Differential drive gear 


Transaxle case 
Reverse Brake Device 
Dowel pin Synchro key 
Spacer Synchro sleeve 


^.  —— Drain plug 


Fig. 1—Transaxle sectional view (F5M31) 
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Clutch housing 
Bearing retainer 2nd speed gear 


3rd speed gear 


ae 3rd - 4th speed synchronizer assembly 
4th speed gear 
Input shaft 
5th speed gear 


1st - 2nd 

speed 

synchronizer 5th speed 

assembly / synchronizer 
assembly 


Rear cover 


Reverse 
brake 
device 


5th speed inter- 
mediate gear 


Intermediate gear 


Spacer 


Output shaft 


ooo Spacer 


Transaxle case 
Differential drive gear 


Reverse Brake Device 
Dowel pin Synchro key 


|| Synchro sleeve 
ah 


Spacer 


Drain plug 


Differential 


Fig. 2—Transaxle sectional view (F5M33) 
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GENERAL INFORMATION 


The F5M31 and F5M33 transaxles are five speed 
manual transmissions which have the gear reduction, 
ratio selection and differential functions combined into 
one unit and housed in an aluminium die cast housing 
and case. 

The transmissions have a large diameter, large 
capacity synchronizer which combined with improved 
shift control mechanism, reduces shift operation force 
and gives comfortable shift feeling. 

The shift control mechanism includes an interlock 
device and a reverse shift error prevention device which 
ensures correct operation. 

The input shaft incorporates 3rd, 4th and Sth speed 
gears and synchronizer assembly. The intermediate gear 
shaft incorporates fst and 2nd speed gears and 
synchronizer assembly and the 5th speed intermediate 
gear. 

The output shaft transfers the drive from the 
transmission to the differential. All forward gears and 
output shaft gears are helical cut and in constant mesh 
to give smooth and quiet operation. 

The first, second, third, fourth and fifth speed gears 
when not engaged by the synchronizer sleeves are free 
to rotate on their respective shafts. 

The synchronizer assemblies comprise of three 
synchronizer keys which fit into slots in the hub. The 
keys engage in the three recesses in the rear of the 
synchronizer rings which fit over the tapered cone of 
speed gears. The synchronizer rings have clutch teeth 
similar to those on the gears. When a forward gear is 
to be engaged, the synchronizer sleeve carrying with 
it the synchronizer keys move over the hub, bringing 
the keys into contact with the back face of the recess 
in the synchronizer ring. As synchronization takes 
place, the synchronizer ring teeth index so that the 
sleeve can slide over the keys and engage the gear clutch 
teeth. 

The F5M33 transaxle features a twin cone type 2nd 
gear synchronizer assembly. The operation of this 
synchronizer is similar to a single cone type but due 
to the greater contact area of the synchronizer cones, 
the unit is more efficient in operation. 

To engage reverse gear the reverse idler gear is moved 
by the reverse shift lever into mesh with the input shaft 
gear and combined with Ist - 2nd speed synchronizer 
sleeve/reverse gear on the intermediate drive shaft, with 
drive being transfered from the intermediate gear to 
output shaft. 

The gear shift interlock mechanism consists of an 
interlock plunger on the 4th - 3rd shift rail, reverse shift 
lug, 5th - Reverse, 4th - 3rd shift rails and an interlock 
plate on the control shaft which prevents the 
engagement of two gears simultaneously. 

Detent balls and spring are located on each shift rail, 
providing a load which must be overcome by a force 
applied to the gear shift lever before a gear change can 
be made. 


TRANSAXLE REPLACEMENT 


1. Side under cover 7. “О” ring (V6) 

2. Air cleaner cover 8. Cable retainer clip 

3. Air intake hose 9. E.C.S. compressor (where fitted) 
4. Clutch damper bracket 10. Speedometer cable 

5. Water inlet pipe (V6) 11. Starter motor 

6. Bottom radiator hose (V6) 12. Clutch release cylinder 


Fig. 3—Transaxle removal components — under hood 


. Transaxle mounting stopper 
. Transaxle mounting 

. Transaxle mounting bracket 
. Right hand drive shaft 

. Tie rod end (where fitted) 

. Front height sensor rod 

. Lower control arm 
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. Right member 

. Transmission stay (front bank — V6) 
. Transmission stay (rear bank — V6) 
. Hub and disc assembly 

. Left hand drive shaft 

. Centre bearing bracket 

. Starter motor 


Fig. 4—Transaxle removal components — under vehicle 
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TRANSAXLE REPLACEMENT PROCEDURE 


Removal 


(1) Disconnect Neg. (-) battery cable. 

(2) On ECI-Multi vehicles remove air flow sensor. 

(3) On vehicles fitted with E.C.S. it may be necessary 
to remove the air pump assy — refer Group 33. 

(4) Disconnect clutch pipe from the flexible hose 
and unclip the hose and block the end of the pipe to 
prevent ingress of dirt. 

(5) Disconnect the gearshift control cables and 
unclip the cables from the transaxle, refer Fig. 5. 


E 


š Co 


CHE EA 


= ШЕ IN Хау = 


Fig. 5—Disconnecting gear КЕГІ control cables 


(6) Disconnect the speedo cable and reverse light 
wiring. 

(7) Remove the upper clutch housing bolts, refer 
Fig. 6. 


© 87219! 


Fig. 6—Upper clutch housing bolts 


(8) On V6 engine models, remove lower radiator 
hose from engine inlet water pipe and remove rear 
section of pipe. 

(9) Disconnect the starter motor wiring and remove 
the starter motor from the vehicle. 

(10) Drain the oil from the transaxle, refer Fig. 7. 


09R0030 


Fig. 7—Transaxle drain plug location 


(11) Raise the front of the vehicle and support on 
stands in the location outlined in Group 00— General 
Information. 

(12) Remove the front wheels. 

(13) Remove the right crossmember. 

(14) Remove the right hand engine under cover. 

(15) Using a suitable puller, disconnect the lower arm 
and tie rod and ball joints from both knuckles. 

(16) Remove the left hand drive shaft centre bearing 
bolts. 

(17) Withdraw L.H. and R.H. drive shafts from the 
transaxle, refer Fig. 8 and support to avoid damaging 
the joints. 


NOTE: A prybar is recommended for drive shaft 
removal. Do not insert prybar to a depth of more 
than 7 mm or damage to the oil seal may occur. 


Drive shaft 
inner joint 


Transaxle case 


Pry bar 


Fig. 8— Drive shaft removal 
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(18) On E.C.S. equipped vehicles, remove the front 
height sensor rod. 

(19) Suitably support the engine at the transaxle end 
of the sump. 


NOTE: To avoid damage to the sump support a 
large area of the sump. 


Fig. 9—Transaxle mount attaching bolts 


(20) Remove the transaxle mounting insulator 
through bolt and the mounting bracket to transaxle 
case attaching bolts, refer Fig. 9 and remove bracket. 

(21) Remove the clutch cover lower clutch-housing 
bolts, refer Fig. 10. 

(22) Carefully remove the support from the engine 
and lower the engine. 

(23) Remove the transaxle. 


Installation 


Install the transaxle by reversing the removal 
procedure, noting the following: 

(1) Do not allow the transaxle to "hang" on the 
clutch assembly during installation. 


0980008 


Fig. 10—Lower clutch housing bolts 


(2) Tighten all bolts to the specified torque. 

(3) Always use new driveshaft retaining clips. 

(4) Bleed the clutch system using the procedure 
outlined in Group 21 — Clutch. 

(5) On V6 models, install a new О” ring when 
refitting the inlet water pipe. Only lubricate with water. 
Do not use oil or grease on the ‘O’ ring. 


(6) Fill the transaxle with the correct grade and 
quantity of lubricant, refer specifications. 

(7) Check the gearshift operation, if adjustment is 
necessary refer to Section 2 "Shift Control". 


TRANSAXLE OVERHAUL 
TRANSAXLE DISASSEMBLY 


(1) Remove rear cover bolts and remove rear cover. 


NOTE: Avoid damaging oil guide projection from 
transaxle case. 


(2) Remove reverse light switch. 

(3) Remove the three detent plugs, springs and balls. 

(4) Remove the fifth gear shift fork roll pin, refer 
Fig. 11. 


NOTE: ONIY DRIFT THE ROLL PIN 
ENOUGH TO CLEAR THE SHIFT RAIL, 
ANY FURTHER AND DAMAGE TO FIFTH 
GEAR MAY RESULT. 


Fig. 11—Removing roll pin 


(5) Unstake lock nuts on input shaft and inter- 
mediate gears, refer Fig. 12. 


201021 


Fig. 12—Unstaking lock nuts 
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(6) Shift transmission into any gear. 

(7) Install special tool E21M26 onto input shaft and 
using suitable handle attached to transaxle clutch 
housing, refer Fig. 13, remove lock nuts. 


Spinner 


KS M26 
хе 
isos 


Fig. 13—Lock nut removal 


NOTE: LOCK NUTS SHOULD NOT BE 
REUSED. 


(8) Remove 5th speed synchronizer assembly and Sth 
speed shift fork synchronizer ring, 5th speed gear and 
needle bearing with the aid of a suitable puller, refer 
Fig. 14. 


End cover 


Cone 
Wave spring 


Synchro X 


T 


4 
\ 


% v 
sy Screws 
& 


5th gear assembly 


Fig. 14—85th Gear assembly 


(9) With the aid of a suitable puller, remove Sth 

speed intermediate gear. 

(10) Remove the idler gear shaft bolt, refer Fig. 15. 

(11) Position transaxle on the bench with the clutch 
housing face down and remove the bolts from the 
periphery of the case. 

(12) Remove reverse gear restrict ball assembly. 

(13) Using a suitable hammer, lightly tap the transaxle 
case at the location provided to separate the case from 
the clutch housing. 


e 


^N 


Fig. 15—Idler gear shaft bolt 
NOTE: Do not pry the case apart with a lever, as 
this could result in damage to the mating 
surfaces and subsequent sealing problems. 


(14) Remove the trans oil guide, refer Fig. 16. 


CAUTION: Oil guide is made of plastic, without 
careful handling damage may result. 


Fig. 16—0Oil guide removal 


(15) Remove stopper bracket. 

(16) Remove the reverse shift lever assembly and the 
reverse shift lever shoe. 

(17) Remove the idler gear shaft and the reverse idler 
gear. 

(18) Remove the shift rail roll pins using a suitable 
punch, refer Fig. 17. 


Fig. 17—Roll pin removal 


(19) Shift the Ist - 2nd speed fork to 2nd speed. 
(20) Shift the 3rd - 4th speed fork to 4th speed, refer 
Fig. 18. 
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Fig. 18—Shift fork positioning 


(21) Rotate shift lugs as shown in Fig. 19. 


Fig. 19—Shift rail rotation 


(22) Remove the shift rail assembly. 
(23) Remove input shaft bearing retainer bolts, refer 
Fig. 20. 


NOTE: The counter sunk hexagon head bolt may 
be difficult to remove, if so tapping its head with 
a suitable drift may assist removal. 


Ui 
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Fig. 20—Input shaft bearing retainer 


(24) Lift up the input shaft assembly and remove the 
intermediate gear assembly. 

(25) Remove the input shaft assembly, refer Fig. 21. 

(26) Remove output shaft. 
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Fig. 21—Intermediate and input shaft removal 


(27) Remove differential gear assembly. 

(28) Remove all the bearing cups, spacers and oil 
guides from the clutch housing noting the respective 
locations. 


Inspection 


Perform the following inspection and replace or 
repair any faulty components. 

(1) Clean all parts in a suitable solvent and blow dry 
with compressed air. 


CAUTION: Synchronizer ring with paper lining 
MUST ONLY be washed in manual trans- 
mission oil. 


NOTE: Do not spin bearings with compressed air. 

The bearings should be immersed in clean 
solvent and rotated by hand until clean. À 
bearing that is spun by air is likely to score due 
to absence of lubrication. 
Lubricate the clean bearings with light oil and 
turn by hand to test for roughness, looseness 
or wear. Test the fit of the bearings on their 
respective shaft and in the bores. 


(2) Check the transaxle case and clutch housing for 
cracks, wear and damage. 

(3) Inspect all gears for worn or damaged teeth. 

(4) Inspect all bearings and cups for wear and 
damage. 

(5) Inspect synchronizer hubs, sleeves and rings for 
rough or damaged surfaces and for worn or damaged 
teeth. 


NOTE: Prior to disassembling synchronizer as- 
semblies mark both the hub and sleeve on one 
side to allow assembly in the correct position. 
If either the hub or sleeve require replacement 
due to damage or wear, the hub and sleeve must 
be replaced as an assembly. 


(6) Inspect the input shaft clutch plate splines for 
damage and wear, check sliding condition with clutch 
plate. 

(7) Inspect selector shift rails, forks and reverse shift 
lever for wear and damage. 


SUB-ASSEMBLY OVERHAUL 


INPUT SHAFT 


F5M33 


Фо мосом 


. Snap ring (Р5М31) 
. Bearing 

. Bearing sleeve 

. Spacer (F5M31) 


Sub gear snap ring 
Cone spring 

Sub gear 

4th speed gear 
Needle bearing 
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. Bearing sleeve 

. Synchronizer ring 

. Synchronizer spring 

. 3rd - 4th speed synchronizer sleeve 
. Synchronizer key 

. 3rd - 4th synchronizer hub 

. Synchronizer ring 

. 3rd speed gear 

. Needle bearing 

. Input shaft 


Fig. 22—Input shaft components 


Disassembly 


22-1-17 


(1) Remove input shaft front bearing snap ring. 
(2) Using suitable press plates remove input shaft 
front bearing, refer Fig. 23. 


Fig. 23—Removing input shaft bearing 


(3) Remove rear input shaft bearing sleeve using 
suitable press plates, refer Fig. 24, remove circlip, then 


rear bearing. 


NOTE: When disassembling the input shaft, the 
bearing sleeve must be removed, then the snap 
ring BEFORE the rear input shaft bearing can 


be removed. 


FAILURE TO REMOVE THE SLEEVE AND 
SNAP RING WILL RESULT IN DAMAGE 
TO THE INPUT SHAFT. 


Remove sleeve first) | Тт 


И] 
Ж 


[e 
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Fig. 24—Input shaft rear bearing removal 


(4) Remove the bearing sleeve, 3rd - 4th speed 
synchronizer assembly and 3rd speed gear together 
using suitable press plates, refer Fig. 25. 

(5) Check the outer surface of the input shaft where 
the needle bearing is mounted for damage, abnormal 
wear, seizure (portion A), refer Fig. 26, and check the 
splines for damage and wear. 


| 


Ж 
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Fig. 26—Needle bearing position А 


(6) Combine the needle bearing with the shaft or 
bearing sleeve and gear, and check that it rotates 
smoothly without abnormal noise or play. 

(7) Check the needle bearing cage for deformation, 
refer Fig. 27. 


201051 


Fig. 27—Needle roller bearing 
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Inspection 


(1) Inspect the synchronizer ring gear teeth for 
damage and breakage, check the internal surface for 
damage and wear, refer Fig. 28. 


Damage and wear 
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Fig. 28—Synchronizer ring 


(2) Check the synchronizer ring, to speed gear 
clearance, by forcing the synchronizer ring towards the 
clutch gear and check clearance, refer Fig. 29, replace 
the synchronizer ring, if the clearance is out of 
specification, limit 0.5 mm. 


Fig. 29—Synchronizer ring clearance 


(3) Check the synchronizer sleeve and hub by 
combining the sleeve and hub, and check that they slide 
smoothly, refer Fig. 30. 

(4) Check that the sleeve is free from damage at its 
inside, front and end surfaces. 

(5) Check for wear of hub end surfaces (in contact 
with each speed gear). 


NOTE: When replacing synchronizer hub and 
sleeve replace as a set. 


201044 


Fig. 30—Synchronizer hub and sleeve 


(6) Check the synchronizer key for wear of the centre 
protrusion, refer Fig. 31 and the spring for 
deterioration, deformation and breakage. 


201045 
Fig. 31—Synchronizer key 


(7) Check the bevel gear and clutch gear teeth of the 
speed gears for damage and wear, check the 
synchronizer cone for rough surface, damage and wear, 
and check the gear bore and front ends for damage 
and wear, refer Fig. 32. 


Damage, wear 


201053 


Fig. 32—Speed gear 


Assembly Input Shaft 


(1) Install 3rd gear needle bearing and 3rd speed 
gear. 

(2) Install synchronizer ring. 

(3) Assemble 3rd - 4th speed synchronizer hub and 
sleeve, refer Fig. 33 and Fig. 34. 


Clutch housing side 


Identification mark 
201091 


Fig. 33—Synchronizer hub and sleeve 
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Spring stepped 
portion 


Stepped portion 
2010018 


Fig. 34—Synchronizer spring position 


NOTE: When installing synchronizer springs, 
ensure that the ends of the springs are not 
opposite each other, refer Fig. 34. 


(4) Install the 3rd - 4th speed synchronizer assembly 
over the input shaft using a suitable installer, refer 
Fig. 35. 


Installer 


2nd speed 
gear 


210015 


Fig. 35—3rd - 4th synchronizer installation 


NOTE: * When installing the synchronizer as- 
sembly make sure that the three synchronizer 
keys are seated correctly in their respective 
grooves of the synchronizer ring. 

* After installation of the synchronizer 
assembly, check that the 3rd speed gear rotates 
smoothly. 


(5) Using a suitable installer, install the 4th speed 
gear bearing sleeve over the input shaft, refer Fig. 36. 


Installer 


Fig. 36—4th speed bearing sieeve 


(6) Assemble 4th speed gear with sub gear and snap 
ring, refer Fig. 37. 


Cone spring direction 


Рас assembly 
i А Snap ring 
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Sub gear 
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Fig. 37—4th speed gear assembly 


(7) Install 4th speed gear onto input shaft. 
(8) Install the spacer onto the input shaft, refer Fig. 
38 for direction, (F5M31 only). 


-- 


4th speed 
gear 
slide 


"B" = 3 mm 


Fig. 38—Spacer installation 


(9) Using a suitable installer, install the input shaft 
rear bearing. 


NOTE: The snap ring must be fitted before the 
bearing sleeve is installed. Select the thickest 
snap ring that fits in the snap ring groove, to 
achieve the specified end play. 

CAUTION: Do not reuse old snap ring. 
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CAUTION: When installing snap ring onto input 
shaft take care not to over stretch NEW snap 
ring. 


NOTE: When the 5th speed sleeve has been 
installed onto the input shaft, make sure the 
snap ring does not prevent the sleeve from 
seating against the bearing. 


Installer 


2nd speed 
gear X 


210020 
Fig. 39— Rear input shaft bearing sleeve installation 


(10) Install the front input shaft bearing over the 
input shaft using a suitable installer, refer Fig. 40. 


NOTE: When installing bearing, push the inner 
race only. 


__-- Installer 


Va р E 


a 


E 201058 
Fig. 40—Input shaft bearing installation 


(11) Install input shaft bearing snap ring, refer 
Fig. 41, (F5M31 only). 


NOTE: Snap rings are available in different 
thicknesses. Select the thickest one that fits in 
the snap ring groove. Do not cause damage to 
the input shaft oil seal contacting surface. 


Fig. 41—Input shaft snap ring installation (F5M31) 


INTERMEDIATE GEAR ASSEMBLY 


Disassembly 

(1) Remove intermediate gear front bearing snap 
ring. 

(2) Using suitable press plates remove the front taper 
bearing, Ist speed gear and bearing sleeve, refer Fig. 42. 


Fig. 42—151 gear bearing removal 


(3) Remove the synchronizer ring. 
(4) Using suitable press plates, remove the Ist - 2nd 
speed synchronizer hub and sleeve, refer Fig. 43. 


201063 


Fig. 43—1st - 2nd synchronizer removal 


(5) Remove 2nd speed gear and needle bearing. 
(6) Using special tool E1673 B20 remove the rear 
intermediate bearing, refer Fig. 44. 
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E1673 B20 


210022 
Fig. 44— Intermediate shaft rear bearing removal 


Inspection 


(1) Check the intermediate gear outer surfaces where 
the needle bearing is mounted for damage, abnormal 
wear and seizure (portion A), refer Fig. 46 and check 
the splines for damage and wear. 

(2) Check synchronizer ring for teeth damage and 
breakage and check the internal surface for damage. 
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Fig. 46—Intermediate gear 


(3) Check synchronizer ring to speed gears for 
specified clearance, 0.5 mm is the minimum, refer 
Fig. 29. 

(4) Check synchronizer sleeve and hub that they slide 
smoothly and the sleeve is free from damage at its 
inside front and rear ends, and check the hub and 
surfaces (in contact with each speed gear). 


NOTE: Replace the synchronizer hub and sleeve 
as a set, if required. 


. Snap ring 

. Tapper roller bearing 

. Bearing sleeve 

. 1st speed gear 

. Needle bearing 

. Synchronizer ring 

. Synchronizer spring 

. 1st - 2nd speed synchronizer sleeve 
. 1st - 2nd speed synchronizer hub 
. Synchronizer key 

. 2nd speed gear 

. Intermediate gear 

. Synchronizer outer ring 

. Synchronizer cone 

. Synchronizer inner ring 


Fig. 45— Intermediate shaft components 
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(5) Check each speed gears clutch teeth for damage, 
and wear and the synchronizer cone for rough surface, 
damage and wear, check the gear bore and front and 
rear ends for damage and wear. 

(6) Check the synchronizer key centre protrusion for 
wear, and springs for weakness, deformation and 
breakage. 


Assembly 


(1) Install the intermediate gear rear bearing using 
a suitable installer, refer Fig. 47. 


210023 


Fig. 47—Rear bearing installation 


(2) Install 2nd speed gear and needle bearing to 
intermediate gear. 

(3) Install 2nd speed gear synchronizer ring to the 
second speed gear, refer Fig. 48. 


NOTE: Paper lined synchronizer rings were used 
in early model F5M31 transmissions. 


NOTE: 2nd speed twin cone synchronizer 
assembly used on F5M33 transmissions. 


(1st speed) 
Ident bhuat er 

groove 
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Key groove width ... 11.9 mm 
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Fig. 48—151 and 2nd speed Synchro ring identification 


(4) Assemble synchronizer hub and sleeve, refer Figs. 
49, 50 and 51. 


Clutch housing 
side - 


а 


SR 
Identification mark 210031 
Fig. 49—1st - 2nd synchro hub and sleeve 


Synchronizer key 110012 


Fig. 50—Synchronizer key position 


Spring stepped 


portion 


Spring 
stepped portion 


Fig. 51—Synchronizer spring position 


NOTE: When installing the synchronizer springs, 
ensure that the ends of the springs are not 
opposite each other, refer Fig. 51. 


(5) Install the Ist - 2nd speed synchronizer hub and 
sleeve over the intermediate gear using a suitable 
installer, refer Fig. 52. 


Installer 
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Fig. 52—1st - 2nd synchro hub and sleeve installation 
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(6) After installing Ist - 2nd speed synchronizer hub 
and sleeve to the intermediate gear check that the 2nd 
speed gear rotates smoothly. 

(7) Install Ist gear synchronizer ring. Refer Fig. 48. 

(8) Install Ist gear needle bearing and using a 
suitable installing tool press onto the intermediate gear 
the Ist speed gear bearing sleeve, refer Fig. 53. 


Installer 


201069 
Fig. 53— Installing 1st gear bearing sleeve 


(9) Using a suitable installing tool, refit front 
intermediate gear taper bearing, refer Fig. 54. 
NOTE: When installing the bearing, only push on 
the inner race. 


Installer 


4 210024 
Fig. 54—Bearing installation intermediate gear 


(10) Install new intermediate gear snap ring, select the 
thickest snap ring that will fit into the groove to achieve 
a maximum end play of 0.01-0.1lmm. Refer to the 
specification chart for snap ring selection chart. 


OUTPUT SHAFT 
Disassembly 


(1) Using special tool E1673 A20, remove bearings 
from output shaft, refer Fig. 55. 


E1673 A20 


Fig. 55—Bearing removal output shaft 


Inspection 


Clean and check output shaft teeth for wear and 
damage. 


Assembly 


(1) Using a suitable installer, fit bearings onto output 
shaft, refer Fig. 56. 


Installer 


Fig. 56—Output shaft bearing installation 


NOTE: When installing the bearing, push the 
inner race only. 


1. Taper roller bearing 
2. Taper roller bearing 
3. Output shaft 


Fig. 57—Output shaft components 


DIFFERENTIAL 


Disassembly 


(1) Using special tools E1673 MT, E1673 G16 and 
E1673 B15 remove both differential bearings, refer 
Fig. 58. 


Fig. 58—Removing bearings 
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(2) Remove the drive gear attaching bolts and 
remove the drive gear. 

(3) With the aid of a suitable punch, drive out the 
pinion shaft lock pin, refer Fig. 59. 


NOTE: The pin must not be reused. 


Lock pin 


Pinion shaft 


Differential case 163030 


Fig. 59—Pinion shaft lock pin 


NOTE: It may be necessary to remove a small 
amount of metal from the case with a file or 
grinder to expose access hole A. 


(4) Remove the pinion shaft gears and spacers, 
noting the location of the spacers. 


Assembly 
(1) Install the side gears and spacers into the case. 


NOTE: If installing the original spacers and gears, 
install in the locations noted on dissasembly. 
If new side gears are to be installed, fit 
medium thickness spacers, refer to specifi- 
cations. 


(2) Install the pinion gears, washers and pinion 
shaft. 

(3) Measure the backlash between the side gear and 
the pinion gear using a dial indicator, refer Fig. 61. 


Fig. 61—Measuring backlash 


(4) Select suitable side gear spacers to provide the 
specified side gear to pinion backlash, refer to specifi- 
cations. 


NOTE: The backlash of both right and left hand 
side gears must be equal. 


(5) Install a new pinion shaft lock pin. Drive the lock 
pin into the differential case until lock pin head is 
SUNK from the flange surface of the differential case, 
refer Fig. 62. 

(6) Install the drive gear onto the differential case. 

Apply loctite thread bolt 271 to the threads of the 
drive gear attaching bolts, install the bolts and tighten 
to the specified torque, in two stages in the sequence 
shown in Fig. 63. Remove any excess loctite sealer from 
the bolts. 


128-137 Nm 
93-99 ft.Ibs. 


. Differential drive gear 
. Bearing 

. Lock pin 

. Pinion shaft 

. Pinion gear 

. Washer 

. Side gear 

. Spacer 

. Differential case 


Fig. 60— Differential components 
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(7) Using special tools E7403 or a suitable alter- 
Pinion shaf — native, press the bearings onto the differential case, 

Lock pin “ХХ refer Fig. 65. 

(large beveled “ХАМ 


Press-in 
direction 


Projection (3 places around 
pin creumference)s 


"UNS 763026 
160125 
Fig. 65— Bearing installation 
SHIFT FORK 
Disassembly 


(1) Remove 3rd - 4th speed shift fork. 
(2) Remove 1st - 2nd speed shift rail. 
(3) Remove 3rd - 4th speed shift fork. 
(4) Remove 5th - reverse speed shift rail. 
(5) Remove the interlock plunger. 


š ee (6) Remove the 3rd - 4th speed shift rail. 
[he numerals (D to indicate (7) Remove the reverse shift lug. 
the tightening sequence. Assembly 


Fig. 63—Drive gear bolt tightening sequence Reverse the disassembly procedure to reassemble. 


Reverse shift | 
Interlock plunger ошо 


О 


— 


3rd-4th shift rail 


. 3rd - 4th speed shift fork 

. 1st - 2nd speed shift rail 

. 1st - 2nd speed shift fork 

. 5th - reverse speed shift rail 
. Interlock plunger 

. 3rd - 4th speed shift rail 

. Reverse shift lug 


Fig. 64—Shift fork components 
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shift lug Control shaft 


Interlock Shift lug 
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Backup light Neutral return spring 
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5th-Reverse Interlock plate 


shift fork and rail 


Interlock plate bolt 
Control finger 


Stopper body assembly 
1st-2nd 
speed shift 
fork and rail 


Neutral return spring 


3rd-4th speed shift fork and rail Stopper bracket 


Fig. 66—Shift control mechanism 
CLUTCH HOUSING 


Disassembly 


(1) Remove select lever assembly. 

(2) Remove select lever shoe. 

(3) Remove interlock plate bolt. 

(4) Remove control finger lock pin, refer Fig. 67. 


NOTE: When removing the lock pin from the 
control finger, turn the control lever to such a 
position that the lock pin will not contact the 
clutch housing. 


(5) Remove the stopper body roll pin, refer Fig. 69. 
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Fig. 67—Control finger lock pin removal Fig. 68—Shift control lever 
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Fig. 69—Stopper body roll pin removal 


NOTE: When removing the roll pin from the 
stopper body, pull the control shaft in direction 
shown in Fig. 69, so that the roll pin will not 
contact the clutch housing. 


(6) Withdraw the control shaft from the clutch 
housing, noting position of neutral return spring, 
stopper body, control finger, interlock plate and neutral 
return spring assembly, refer Fig. 70. 


. Return spring assembly 
. Control finger 

. Interlock plate 

. Stopper body 

. Neutral return spring 
Roll pin 

. Stopper plate 

. Return spring 

Pin 
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Fig. 70—Control shaft components 
(7) Using a suitable drift remove needle bearings. 


Assembly 


(1) Install needle bearings flush with the surface A 
of the clutch housing, refer Fig. 71. 


Needle 
bearing 


201084 


Fig. 71— Bearing installation 


(2) Install oil seal using a suitable socket wrench or 
installer, refer Fig. 72. 


Socket 
wrench 


Oil seal 


Fig. 72— Control shaft oil seal 


(3) Install control shaft boot to control rod. 

(4) Install control rod into clutch housing, replacing 
neutral return spring assembly, control finger, interlock 
plate, stopper body and neutral return spring, refer 
Fig. 70. 

(5) Install new roll pin and lock pin to control finger 
and stopper body with rol! pin slit at right angle to 
control shaft centre, refer Fig. 73. 


201087 


Lock pin 


Fig. 73—Roll pin installation 


SPEEDOMETER GEAR 


Removal 


(1) Disconnect the speedometer cable from the 
speedometer gear assembly. 

(2) Remove the retaining bolt and remove the gear 
assembly. 


Installation 


Install by reversing removal procedure ensuring that 
the bolt is tightened to specifications. 


Disassembly 


(1) Using a suitable pin punch remove the roll pin 
and dismantle the assembly. 
(2) Clean and inspect components. 
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Fig. 74—Speedometer gear assembly 


Assembly 


NOTE: New “O” rings and a new roll pin must be 
used. 


(1) Install the “O” ring in the groove on the inside 
diameter of the gear sleeve. 

(2) Apply a coat of gear oil to the gear shaft and 
insert the gear in the gear sleeve. 

(3) Align the roll pin hole in the sleeve with the 
groove in the shaft and drive in a new roll pin. 


NOTE: The slit in the roll pin should not contact 
the gear shaft. 


(4) Apply a coat of gear oil to the outside of the 
sleeve and slide the “O” ring onto the sleeve. 


O-ring 


Roll pin 


Speedometer O-ring Sleeve 


driven gear 


Speedometer 
driven gear LA 
Sleeve «Чу Roll pin 
Section A—A 160038 


Fig. 75—Cross section of speedometer gear assembly 


TRANSAXLE ASSEMBLY 


(1) Install bearing cups and oil guides into clutch 
housing. 

(2) Install input shaft oil seal using suitable installer, 
refer Fig. 76. 


Installer 


Oil seal 


Fig. 76—Input shaft oil seal installation 


(3) Install differential into clutch housing. 

(4) Install output shaft into clutch housing. 

(5) Install intermediate gear together with input 
shaft, refer Fig. 77. 


Fig. 77—Intermediate gear installation 


(6) Refit input shaft bearing retainer, refer Fig. 78, 
apply loctite 271 or equivalent to bearing retainer bolt 
threads (approximatly 5 mm) and tighten bolts to 
specified torque. 


NOTE: Wipe excess sealant from bolts. 


NOTE: ONIY 2 BOLTS REQUIRED at this 
stage, refer Fig. 78. 


Fig. 78— Input shaft bearing retainer 


(7) Set the Ist - 2nd speed shift sleeve in 2nd. 


(8) Set the 3rd - 4th speed shift sleeve, refer Fig. 79. 
(9) Install the shift forks to respective sleeves. 


1st-2nd 
speed 
shift 
sleeve 


3rd-4th 
speed 
shift 
sleeve 


210005 


Fig. 79—1st - 2nd, 3rd - 4th set positions 


(10) Install the shift rail into the shift fork hole while 
turning, so as to prevent the shift lug from interfering 
with the stopper plate, refer Fig. 80. 
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Fig. 80—Shift rail installation 


(11) Turn the shift rails to engage shift lug. 

(12) Reposition the Ist - 2nd and the 3rd - 4th speed 
sleeve to the neutral position. 

(13) Using a suitable drift, drive the roll pins into the 
Ist - 2nd and 3rd - 4th shift forks, refer Fig. 81. 


NOTE: Ensure that the split in the roll pin is 
aligned with the shift rail centre line. 


210006 


Fig. 81— Roll pin installation 


CAUTION: Support the shift rails when installing 
the roll pin to prevent bending the shift rails. 


(14) Install the reverse idler gear shift lever. 


(15) Apply loctite 271 or equivalent to bearing 
retainer bolt threads, approximately 5 mm, and tighten 
bolts to specified torque. Wipe excess sealant from 
bolts. 

(16) Install the reverse idler gear and shaft and shift 
lever shoe to make sure the idler gear shaft is positioned 
in the direction illustrated, refer Fig. 82. 


c= sagear shaft29 025 


Si \ Xi 210007 


Fig. 82—Reverse idler shaft position 


(17) Check the input shaft(F5M33), intermediate 
shaft output shaft and differential bearing end 
play/pre-load using the following method. 

(a) Bend two 20 mm pieces in length and 1.6 mm 
in diameter of solder and place on the bottom of the 
outer circumference of the bearing cup recess of the 
input shaft (F5M33), differential case, intermediate 
shaft and the output shaft, refer Fig. 83. 


Transaxle case Solder 


Fig. 83— Positioning solder pieces (F5M31) shown 


(b) Install the bearing cups and push fit to hold 
the solder in place. 


NOTE: Ensure that the solder is not crushed when 
initially installing the cups. 


(c) Install the transaxle case without sealant and 
progressively tighten all bolts to the specified torque. 

(d) Progressively loosen and remove bolts and 
remove the transaxle case. 

(e) Remove all bearing cups, using a sliding 
hammer if necessary and remove the solder pieces 
taking careful note of their location. 

(f) Measure the thickness of the crushed solder 
strips with a micrometer, refer Fig. 84. 


NOTE: If the solder is not crushed, use solder of 
a larger diameter and repeat steps (a) to (f). 
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(8) Set the 3rd - 4th speed shift sleeve, refer Fig. 79. 
(9) Install the shift forks to respective sleeves. 


ММММ 3rd-4th 
WANN же " 


sleeve 


Fig. 79—151 - 2nd, 3rd - 4th set positions 


(10) Install the shift rail into the shift fork hole while 
turning, so as to prevent the shift lug from interfering 
with the stopper plate, refer Fig. 80. 
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Fig. 80—Shift rail installation 


(11) Turn the shift rails to engage shift lug. 

(12) Reposition the Ist - 2nd and the 3rd - 4th speed 
sleeve to the neutral position. 

(13) Using a suitable drift, drive the roll pins into the 
Ist - 2nd and 3rd - 4th shift forks, refer Fig. 81. 


NOTE: Ensure that the split in the roll pin is 
aligned with the shift rail centre line. 


Fig. 81—Roll pin installation 


CAUTION: Support the shift rails when installing 
the roll pin to prevent bending the shift rails. 


(14) Install the reverse idler gear shift lever. 


(15) Apply loctite 271 or equivalent to bearing 
retainer bolt threads, approximately 5 mm, and tighten 
bolts to specified torque. Wipe excess sealant from 
bolts. 

(16) Install the reverse idler gear and shaft and shift 
lever shoe to make sure the idler gear shaft is positioned 
in the direction illustrated, refer Fig. 82. 


Fig. 82— Reverse idler shaft position 


(17) Check the input shaft(F5M33), intermediate 
shaft output shaft and differential bearing end 
play/pre-load using the following method. 

(a) Bend two 20 mm pieces in length and 1.6 mm 
in diameter of solder and place on the bottom of the 
outer circumference of the bearing cup recess of the 
input shaft (F5M33), differential case, intermediate 
shaft and the output shaft, refer Fig. 83. 


Transaxle case Solder 


Fig. 83— Positioning solder pieces (F5M31) shown 


(b) Install the bearing cups and push fit to hold 
the solder in place. 


NOTE: Ensure that the solder is not crushed when 
initially installing the cups. 


(c) Install the transaxle case without sealant and 
progressively tighten all bolts to the specified torque. 

(d) Progressively loosen and remove bolts and 
remove the transaxle case. 

(e) Remove all bearing cups, using a sliding 
hammer if necessary and remove the solder pieces 
taking careful note of their location. 

(f) Measure the thickness of the crushed solder 
strips with a micrometer, refer Fig. 84. 


NOTE: If the solder is not crushed, use solder of 
a larger diameter and repeat steps (a) to (f). 


22-1-30 


(g) Select the correct spacer to ensure the specified 
end play or pre-load, using the measured solder 
thickness as a guide. 
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Fig. 84— Measuring solder strips 


(18) Install the spacers and bearing cups into the 
transaxle case. 
(19) Install the transaxle case oil guide, refer Fig. 85. 


Fig. 85—Oil guide installation 


(20) Apply a uniform, unbroken bead of RTV Silastic 
sealer to the transaxle case, refer Fig. 86. 


1 to 2 mm 


rj 


— Amount of 


sealant 


Fig. 86—Sealant application 


(22) Install the transaxle case onto the clutch housing 
and tighten all bolts to specifications. 

(23) Centre the reverse idler gear shaft with a Phillips 
screwdriver (shaft diameter 8 mm) or the like, refer 
Fig. 87. 


| 

oN | 
< | 

РА BAM 


Fig. 87—Reverse idle gear shaft bolt installation 


(24) Tighten the reverse idler gear shaft bolt to 
specified torque. 

(25) Install detent balls and springs. Apply sealant 
to the detent plugs. Install plugs and tighten bolts to 
specified torque. 

(26) Install the 5th speed shift fork and Sth speed 
synchronizer assembly at the same time. 


NOTE: Ensure synchronizer hub, sleeve and key 
are in the right way round, refer Fig. 88. 


Oil groove 
> 45° 


5th gear 
side дә 


Fig. 88—Sth speed synchronizer hub and sleeve 


(27) Install 5th speed synchronizer hub and sleeve 
lock nut (at this stage only finger tight). 

(28) Install Sth speed intermediate gear and lock nut 
(only finger tight). 

(29) Install restrict ball assembly into transaxle case 
and tighten to specified torque. 

(30) Shift transaxle into gear. 

(31) Install special tool E21M26 onto input shaft, 
refer Fig. 89. 


Fig. 89—Input shaft holding tool 
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(32) Tighten Sth speed synchronizer hub and sleeve 
lock nut and 5th speed intermediate gear lock nut to 
specified torque. 

(33) Restake lock nuts. 

(34) Using a suitable punch, install a new roll pin to 
the 5th speed shift fork, refer Fig. 90. 


Fig. 90—Roll pin installation 


NOTE: When installing roll pin, position roll pin 
slit with the centre line of the shift rail. 


End cover: 

Cone 
Wave spring 
Synchro 


\ 
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Ü ° 
4 sy y 


5th gear assembly 


Fig. 91— Rear cover components 


(35) Install the reverse synchronizer ring to the 5th 
speed synchronizer hub and sleeve. 

(36) Install the reverse brake cone to the rear cover. 

(37) Install the 3 countersunk attaching screws (coat 
whole thread of screw with loctite #648) and tighten 
to 2 to 3 Nm. 

(38) Install the wave spring, be sure to align the two 
tangs of the wave spring into the gap on the rear cover. 


(39) Apply a uniform, unbroken bead of RTV Silastic 
sealer to the transaxle case, refer Fig. 92. 


Amount of 
sealant 


210013 


Fig. 92—Sealant application 


(40) Install the rear cover to the transaxle case and 
tighten all bolts to the specified torque. 

(41) Using special tool E21M14, install new drive shaft 
oil seals, refer Fig. 93. 


201037 


Fig. 93—Installing driveshaft oil seal 
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SECTION 2 — SERVICE DIAGNOSIS — GEAR SHIFT CONTROL 


DIFFICULT GEAR Replace faulty components. 
SELEC RION Adjust control cables. 
Replace the spring. 
SLIPS OUT OF GEAR Adjust control cables. 
ы шадан Replace bushes as necessary. 


Shift lever bent Replace faulty components. 


GEAR LEVER Lack of lubrication in gear shift Lubricate as necessary. 
OPERATION STIFF assembly. 

Lack of lubrication in control Replace cable 

cable. 


NOISY GEAR SHIFT Gear shift assembly bushes worn. Replace bushes as necessary. 


TRANSMISSION GEAR Gearshift control cables out of Adjust cables. 
NOISE TRANSMITTED adjustment. 


THROUGH GEAR 
LEVER 
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GENERAL INFORMATION 


Gear selection оп the F5M31 and F5M33 transaxles 
is by means of two cables controlled by a remote gear 
lever. The use of cables ensures a smooth gear change 
and also reduces the level of engine noise and vibration 
transmitted to the vehicle cabin. 

One cable operates the select lever to engage the 
required shift rail while the other cable operates the 
shift lever to move the shift rail and engage the required 
gear. 

The cables can be adjusted by means of turnbuckles 
located at the gear lever end of the cable. 


GEAR SHIFT ASSEMBLY 


Removal 


(1) Remove the gear shift knob. 

(2) Remove the floor console, refer Group 52 — 
Interior. 

(3) Disconnect the control cables from the gear shift 
assembly, refer Fig. 2. 

(4) Remove the gear shift assembly retaining bolts, 
refer Fig. 2, and remove the gear shift assembly. 


. Gear shift knob 
Gear shift lever 
Pivot lever 

Select lever 
Bracket 

Gear shift assembly 
. Select cable 

. Shift cable 

. Retainer A 

. Retainer B 


1 
2. 
3. 
4. 
5. 
6. 
7 
8 
9 
0 


— 
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Fig. 2—Gear shift retaining bolts and clip positions 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Ensure that the control cables do not twist. 

(2) Install the control cables at the shift levers, refer 
Fig. 3. 

(3) Ensure that the split pins are correctly secured 
and do not interfere with the gearshift operation. 


Fig. 1—Gear shift components 
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(4) Check that all gears engage correctly. [f necessary 
adjust the cables at the turnbuckles. 


Fig. 3—Control cable location 


Adjustment (Select cable) 


(1) Place the transmission shift lever in neutral 
position, refer Fig. 4. 


NOTE: Placing the transmission shift lever in the 
neutral position will also put the transmission 
select lever in the neutral position. 


Neutral 
position 


/ 
Shift lever 


"NN 09RO0076 


Fig. 4—Shift lever position 


(2) Place the gear lever select lever in the neutral 
position, refer Fig. 5. 


фен Front of car 


Fig. 5—Gear lever position 


(3) Turn the turnbuckle until the select lever cable 
end comes to the proper position in relation to the 
select lever, refer Fig. 6. 


Too long £—  — f]. ДД} dL 
| 


Appropriate 8—1 


Too short 


Turnbuckle 


Select lever 


Fig. 6—Adjuster position 


(4) Connect the select cable to thc gear lcver select 
lever. 
Adjustment (Shift Cable) 


(1) With the transmission select lever in the neutral 
position move the transmission shift lcver to 4th gear. 


NOTE: If the shift lever does not move freely, 
depress the clutch pedal when the lever is 
moved. 


(2) Move the gear lever towards the 4th speed 
position until it touches the stopper, refer Fig. 7. 


фа Front of car 


Fig. 7—Gear lever position 


(3) Turn the turnbuckle until the shift cable can be 
connected to the shift lever, refer Fig. 8. 

(4) Connect the shift cable to the shift lever. 

(5) Use the turnbuckle to adjust shift cable length 
so that when the shift lever 1s shifted to the 3rd and 
4th speed positions, the shift lever to stopper clearance 
(A) and (B) is equal + 0.5 mm, refer Fig. 9. 

(6) Move the shift lever to each position to make sure 
that it shifts freely. 

(7) Tighten turnbuckle lock nuts. 


NOTE: ENSURE CABLE ENDS ARE NOT 


TWISTED WHEN TURNBUCKLE LOCK 
NUTS ARE TIGHTENED. 
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Fig. 8—Shift lever cable adjuster 
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Fig. 11—Select lever removal 


Stopper : Stopper 


Assembly 


Assemble by reversing disassembly procedure after 
apply multi-purpose grease (NLGI No. 3) to the points 
shown in Fig. 12. 


0980112 


Fig. 9—Shift lever clearance 


Disassembly 


(1) Remove the shift lever retaining nut and remove 
the shift lever. 

(2) Remove the pivot lever retaining nut. 

(3) Remove the return spring. 

(4) Remove the pivot lever bolt. 

(5) Remove the pivot lever. Fig. 12—Gear lever lubrication points 

(6) Remove the select lever pivot circlip. 

(7) Remove the select lever, refer Fig. 11. 


. Shift lever 

. Stopper 

. Select lever 

. Pivot lever 
Pivot bolt 
Bracket 
Return spring 
. Return spring bush 
Bush 

. Washer 

. Pivot bush 


1 
2 
3 
4 
5. 
6. 
7. 
8 
9. 
0 
1 
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Fig. 10—Сеаг lever components 
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SHIFT CONTROL CABLES 


(1) Remove the gear shift knob. 

(2) Remove the floor console, refer Group 52— 
Interior. 
(3) Disconnect the cables from the gear shift assembly. 

(4) Remove the right hand cow] side trim and scuff 
plate and lift the carpet sufficiently to gain agcess to 
the cable clamp bolts shown in Fig. 13, and remove the 
clamp bolts. 

(5) Disconnect the cables at the transaxle, refer 
Fig. 14. 


O9ROO02 


Fig. 15— Control cable installation 


(2) Install control cables at the shift levers, refer 
Fig. 16. 

(3) Ensure cables do not become twisted on 
installation. 

(4) Ensure that the split pins are secure and do not 
interfere with gearshift operation. 

(5) Check that all gears engage correctly. If 
necessary adjust the cables at the turnbuckles. 


Fig. 16—Control cable location 


y» | Жуз 


К“ 
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Fig. 14—Disconnecting cables at transaxle 


(6) Remove the cables by pulling them into the 
interior of the vehicle. 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Connect and clamp cables in the order shown 
in Fig. 15. 
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GROUP 23 — AUTOMATIC TRANSMISSION 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper servíce or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — AUTOMATIC TRANSAXLE 


Low-reverse brake 


Kick down 
band Pulse Planetary 
generator A gear set 


Oil pump 
Transfer 

Front Rear idler gear 
clutch clutch 


Torque / 


convertor 
Transfer 
driven 
gear 


“ 


Епа 
clutch 


| Transfer 
I driven 
| gear 


Differential 


Pulse 
generator B 


Transfer 
shaft 


Fig. I—Iransaxle cross-sectional view—model F4A23 
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Fig. 2—Transaxle cross-sectional view—model F4A33 
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GENERAL INFORMATION 


The F4A series transaxles are four speed overdrive 
automatics which feature electronic shift control and 
a lock up clutch type torque converter and a two-mode 
shift pattern (i.e. Power & Economy). 

The transaxle control unit (TCU), controls gearshift 
points, hydraulic pressure during gearshifting and 
damper clutch operation. 

In addition the control unit features a self-diagnosis 
function, which enables quick and accurate fault 
diagnosis to be carried out, and a "fail safe" mode, 
which in the event of a failure in ancillary electronic 
components allows the vehicle to be driven until a 
repair can be carried out. 


NOTE: It is recommended that prior to perform- 
ing repair work or fault diagnosis that mech- 
anics familiarize themselves with the operation 
of the transaxle, the various electronic 
components and sensors and their functions 
and the recommended diagnosis and repair 
procedures. 


TORQUE CONVERTER 


Torque Converter Components (refer Fig. 3) 


* Impeller: driven by the engine drive plate via the 
torque converter housing. 

* Turbine: splined to and drives the transaxle input 
shaft. 

e Stator: mounted in the transaxle housing on a опе 
way ciutch. 

* Lock up clutch: located between the turbine and the 
converter housing. It is attached to the turbine by 
a lock ring pawl. 


Operation 


There are two basic modes of operation depending 
on operating conditions. 


Lock up Clutch Released 


With the vehicle stationary the turbine is stationary 
and the impeller is turning at engine speed. As engine 
speed increases oil is thrown out by centrifugal force 
and directed onto the turbine vanes by the impeller 
vanes. The turbine rotates, drives the transaxle and 
directs oil flow onto the stator vanes. The force of the 
oil causes the one way clutch to lock and prevent the 
stator from rotating in the opposite direction to engine 
rotation. This results in oil flow being redirected onto 
the impeller vanes which assists the impeller and 
provides torque multiplication. 


Lock up clutch 


Lock up clutch 
apply pressure 


Front cover 


Lock up clutch 
release hydraulic 
pressure 


Fig. 3—Torque converter 


As impeller and turbine speeds equalize, oil flow is 
reduced, the one way clutch is released and the impeller, 
the turbine and the stator, rotate as a unit to form a 
fluid coupling. 


Lock Up Clutch Applied 


When the lock up clutch is applied, the turbine is 
connected to the converter housing by a clutch plate, 
providing drive directly through the turbine with a 
minimal amount of slippage which is regulated by the 
control unit. 

The lock up clutch will not operate if any of the 
following conditions apply: 

(1) АЛ. temperature below 50°C. 

(2) In first and reverse gears. 

(3) Turbine speed below 1800 r.p.m. 

(4) Throttle opening greater than 60% with turbine 
speed below 4500 r.p.m. (ECI-Multi). 

(5) Throttle opening greater than 709/o with turbine 
speed below 2300 r.p.m. (carby). 

(6) On deceleration with the throttle closed. 

(7) On downshift. 


LOCK UP CLUTCH OPERATION 


Lock up clutch application is controlled by the 
transaxle control unit, by means of a solenoid valve 
located on the valve body, in conjunction with two 
hydraulic spool valves. 
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Lock Up Clutch Applied (refer Fig. 4) 


With the solenoid switched on, oil pressure from the 
reducing valve is released through the solenoid valve 
and pressure on the left of the Lock up Clutch Control 
Valve (LUCCSU) drops. The LUCCSU moves to the 
left and line pressure is regulated and directed to 
chamber A in the torque converter to apply the damper 
clutch, while chamber B is vented to exhaust, refer 
Fig. 2. 


Lock Up Clutch Released (refer Fig. 5) 


With the solenoid switched off, oil pressure from the 
reducing valve can no longer vent through the solenoid 
valve and pressure on the left of the LUCCV increases 
and moves the LUCCV to the right. Line pressure is 
then directed to chamber B in the torque converter to 
release the damper clutch and chamber A is vented to 
exhaust. 

The reducing valve stabilizes the pressure on the left 
of the LUCCV at a pre-determined value. 
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Fig. 4—Lock up clutch control system 
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Fig. 5—Lock up clutch control circuits 


TRANSAXLE GEAR TRAIN * A one way clutch — used as a holding member. 


* A Ravigneaux type planetary gear set. 
Gear train components and functions are as follows: 


* Three multi plate clutches — used as driving Front Clutch (refer Fig. 7) 
members. The front clutch is engaged in third and reverse gear 
* One band — used as a holding member. and connects the transaxle input shaft to the reverse 


* One multi plate clutch — used as a holding member. sun gear. 
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Fig. 7—Front clutch 


Rear Clutch (refer Fig. 8) 


The rear clutch is engaged in first, second and third 
gears and connects the input shaft to the forward sun 
gear. 


. Seal ring . Snap ring . Return spring 
. Input shaft Clulch reaction plate Rear clutch piston 
. O-ring Clutch disc 15. O-ring 
Snap ring Clutch plate . О-па 
Thrust race . Wave spring Rear clutch retainer 
. Seal ring Snap ring 


Fig. 8—Rear clutch 


End Clutch (refer Fig. 9) 


The end clutch is engaged in third and fourth gears 
and connects the input shaft to the planet pinion 
carrier. 

lt is not required for drive in third gear, but is 
engaged in readiness for the shift to fourth gear. 


1. Snap ring 
2. Clutch reaction plate 
3. Clutch disc 
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. Clutch plate 
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. End clutch retainer 
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Fig. 9—End clutch 


Kickdown Band/Brake (refer Fig. 10) 


The kickdown band is applied in second and fourth 
gears. When applied it holds the kickdown drum which 
is attached to the reverse sun gear thus stopping it from 
rotating. 
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Fig. 10—Kickdown band 


Low-Reverse Brake (refer Fig. 11) 


Centre support 


Piston 


Hydraulic pressure 


Fig. 11—Low-reverse brake 


The low-reverse brake is a multi plate clutch type. 
It is attached to the transaxle case and connected to 
the planet pinion carrier of the gear set. When applied 
in manual low and reverse gear it prevents the planet 
pinion carrier rotating. 


One-Way Clutch (refer Fig. 12) 


The one way clutch is a sprag type connecting the 
planet pinion carrier to the transaxle case via the centre 
support. The outer race can only rotate clockwise, thus 
the planet pinion carrier can only rotate clockwise. The 
one-way clutch is used as a holding member when the 
transaxle is in first gear drive range, but not in manual 
low. 


. Outer race 
(Planetary gear carrier) 


~, Inner гасе 
(Center support) 
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Fig. 12—One-way clutch 


23-1-8 


Planetary Gear Set (refer Fig. 13) 


The planetary gear set is a Ravigneaux type con- 
sisting of: 


Forward sun gear (small) 

Reverse sun gear (large) 

Short pinions 

Long pinions 

Annulus gear (incorporating 
parking sprag) 

e Planet pinion carrier 


The reverse sun gear is connected to the front clutch 
via the kickdown drum, thus it can be driven by the 
clutch or held by the kickdown band. 

The forward sun gear is connected to the rear clutch, 
thus it can only be driven by the clutch. 

The planet pinion carrier houses both the long and 
short pinions, it is connected to the one-way clutch, 
the low-reverse brake and the end clutch. It can be held 
by either the one-way clutch or low-reverse brake or 
driven by the end clutch. 

The annulus gear is the output member of the gear 
set and is driven by the long pinions. The parking sprag 
is incorporated on its outer circumference. 


. Parking sprag 

. Long pinion 

. Reverse sun gear 
. Planetary carrier 
. One-way clutch 


6. Forward sun gear 
7. Short pinion 

8. Annulus gear 

9. Output flange 

10. End clutch shaft 


Fig. 13—-Planetary gear set 


Parking Mechanism (refer Fig. 14) 


The parking mechanism consists of a pawl which 
pivots in the transaxle case and engages in the sprag 
incorporated on the outer circumference of the annulus 
gear. 


As the gear lever is moved to the park position, the 
parking sprag rod is moved by the detent plate. The 
cam on the rod moves between the support and the 
parking pawl and pushes the pawl into the sprag on 
the annulus gear, locking the annulus to the transaxle 
case. 

If the annulus is in a position where the pawl is 
located on the top of a sprag tooth, the cam spring 
will compress, thus allowing the gear lever to be moved 
to the park position. When the vehicle moves, the sprag 
will rotate and the spring will push the cam and the 
pawl to engage. 


Parking pawl 
| Parking sprag (Annulus gear) 
у | {Parking sprag rod 


ii 


Cam | Support 
| 


Detent plate 
(Manual control shaft) 


Support Detent pawl 


Parking sprag rod 


AAT 
ing roller support 
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Parking sprag — Parking rod 


Fig. 14--РагКіпр mechanism 
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TRANSAXLE POWER FLOW 


Element in Use at Each Position of Selector Lever 


Clutches Brakes 
A O/D Gear Gear Engine Parking | Front | Rear | End | ОМС |K/down [Low rev. 
position Switch position ratio start mechanism Сі C2 C3 B1 B2 
P — Neutral — О О ІШ 
R — Reverse 2.176 О О 
N — Neutral — О 
First 2.551 О О 
s Ой Second 1.488 О О 
Third 1.000 О О O 
OD 0.685 О О 
First 2.551 О О 
D OFF Second 1.488 О O 
Third 1.000 O О O 
5 P First 2.551 О О 
Second 1.488 О О 
L — First 2.551 O O 


Fig. 15—Transaxle power flow chart 
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Front clutch 

Rear clutch 

End clutch 
Kickdown brake 
Low reverse brake 
One-way clutch 


Forward sun gear 
Reverse sun gear 
Short pinion 
Long pinion 
Annulus gear 


175003 


Fig. 16—Gear train components 


First Gear (D selected) 


The rear clutch is applied and driving force is 
transmitted to the forward sun gear which rotates 
clockwise. The short pinions rotate anti-clockwise and 
drive the long pinions clockwise. The long pinions react 
on the annulus gear to try and rotate it anti-clock wise, 
however the one-way clutch locks and prevents this 
causing the long pinions to drive the annulus clockwise 
providing a ratio of 2.551:1. Engine braking is not 
available. 


C] Input 
[7j Output 
EX Stationary 


Fig. 17—First gear 


First Gear (Manual low) 


Gear train operation is identical to first gear (D 
selected) except that the low-reverse brake is applied 
and holds the planet pinion carrier stationary which 
permits engine braking. 


Second Gear 


The rear clutch is still applied, connecting the 
converter to the forward sun gear, the kickdown band 
is applied holding the kickdown drum stationary, thus 
holding the reverse sun gear stationary. 
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Power enters through the forward sun gear causing 
the long pinions to rotate clockwise, thus rotating the 
planet pinion carrier in the same direction at a reduced 
speed, providing a ratio of 1.488:1. 


Long pinion 


Short 


pinion Carrier 


gear 


Reverse ex 
sun gear Ll Input 
us 


ГО Output 
ES Stationary 


Forward 
sun gear 


= B2 


ба 1 baf] 


Operating elements: C2 
B2 (for "L" range only) 
OWC 


Fig. 18—Second gear 
Third Gear 


The rear clutch is still applied connecting the con- 
verter to the forward sun gear, the front clutch is 
applied connecting the converter to the reverse sun gear. 

Power enters through the forward and reverse sun 
gears, the gear set is locked together and rotates as one 
unit providing a ratio of 1:1. 

The end clutch is applied in readiness for the shift 
to fourth gear. 


23 Output 


Fig. 19—Third gear 


Fourth Gear 


The end clutch is applied and the kickdown band 
Is applied holding the reverse sun gear. 

The clutch drives the planet pinion carrier clockwise, 
causing the long pinions to “walk” clockwise around 
the stationary reverse sun gear. The long pinions, 
therefore drive the annulus gear clockwise providing 
a ratio of 0.685:1. 


77 Input 
E Output 
БЕЯ Stationary 


Operating elements: C3 
B1 


Fig. 20— Fourth gear 


Reverse Gear 


The front clutch is applied, connecting the converter 
to the reverse sun gear. The low-reverse brake clutch 
is applied holding the planet pinion carrier stationary. 
Power enters through the reverse sun gear. The long 
pinions cause the annulus gear to rotate in the opposite 
direction to the sun gear. The forward sun gear and 
short pinions idle. The gear train provides a reduction 
in the reverse direction, providing a ratio of 2.176:1. 


СТІ Input 
221 Output 
Stationary 


Operating elements: C1 
B2 


Fig. 21—Reverse gear 
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GEAR LEVER POSITION CHARACTERISTICS 


Position selected 


P — Park Transaxle locked, vehicle held. Engine can be started. 
R — Reverse Vehicle moves in reverse direction only. 
N — Neutral Drive not transmitted. Engine can be started. 
D — Drive Vehicle moves forward. Shifts are performed automatically 
between forward four gears (if overdrive is engaged). 
e Shift speed is determined by control unit. 
е Lock Up clutch can be actuated. 
* Engine braking is not available. 


2 — Second Vehicle moves forward. Shifts are performed automatically 


between | - 2 and 2 - 1. 
If 2 is selected from D, a downshift will only occur when vehicle 
is travelling below a pre-determined speed. 

• Lock Up clutch can be actuated. 

e Engine braking is not available. 

L — Manual low Vehicle moves forward. 

If L is selected from 2 or D, a downshift will only occur when 
vehicle is travelling below a pre-determined speed. 

* Engine braking is available. 


NOTE: Regardless of selected forward gear position, 2nd gear will be engaged with the vehicle stationary at idle. 


TRANSAXLE ELECTRONIC CONTROL 


CONTROL UNIT 


The control unit is located inside the vehicle on the 
centre tunnel behind the front floor console. Accelerator 

The unit receives signals from various sensors which pedal switch 
monitor engine, transaxle and vehicle operating 
conditions and in response to these signals, operates 
solenoid valves located on the transaxle valve body to 
control gear shift points and hydraulic pressure during 
gear shifting, and lock up clutch operation. 

The control unit is also provided with a “Fail-safe” 
system and a self-diagnosis system to assist in fault Adjusting 
finding should a malfunction occur. bolt 


Throttle Position Sensor (T.P.S.) 


The throttle position sensor is mounted on the 
carburettor or throttle body (ECI-Multi). It is a variable 
resistor and is operated by the throttle valve shaft. 

It supplies the control unit with throttle opening 
input. 

For service and adjustment, refer Group 23, section 
3. 


ECI-Multi 


Accelerator Switch 


The accelerator switch is an on/off switch mounted — Ж 
on the accelerator pedal bracket. Sensor Tyre 

Its purpose is to signal the control unit what position ay 
the pedal is in, i.e. released or depressed. 

The information signals the control unit to engage 
second gear with the vehicle stationary at idle, thus 


reducing idle vibrations and vehicle creep. Fig. 23—Throttle position sensor 


тғџот?в 
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Oil Temperature Sensor 


The oil temperature sensor installed in the valve 
body, senses the temperature of the automatic trans- 
mission fluid (ATF). 

The sensor is a thermistor and translates variations 
in temperature to variations in resistance and provides 
that information to the control unit. 

This information is used in determining the lock up 
clutch operating range, selecting the shift pattern under 
low oil-temperature condition, and in temperature 
correction for gear shifting hydraulic control. 


Valve body 


Oil 
temperature 
sensor 


Fig. 24—Oil temperature sensor 


NOTE: If transmission oil temperature is high the 
selection of fourth gear (OD) is inhibited. 


Inhibitor Switch 


The inhibitor switch is mounted on the transaxle. It 
performs the normal functions of an inhibitor switch, 
ie. allows engine start in park and neutral only, but 
also provides the control unit with information of the 
gear position selected. 


Ignition Coil 


The ignition coil operates in the conventional 
manner and also provides the control unit with engine 
speed information from the primary negative side. 


Vehicle Speed Sensor 


A reed switch type located in the speedometer. 

The vehicle speed sensor provides the control unit 
with a pulse signal proportional to vehicle speed. The 
signal is used to activate the “fail safe" mode. 


Г] 
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1. Pulse generator A . From oil pump . Shift control valve 
2. Pulse generator B . Lock up clutch . Pressure control 
3. To lock up clutch control valve 
4. To each clutch brake 7. Manual valve PCSV 
8. Shift valve . SCSV 
. LUCCV 


Fig. 25—Electronic control system 


Air Conditioner Power Relay 


The air conditioner power relay ON/OFF signal is 
used to determine whether the engine is being loaded 
by the air conditioner, thereby correcting variations 
in hydraulic pressure according to a change of engine 
output by air conditioner load. 


Power/Economy Select Switch 


The power/economy select switch which is mounted 
in the console allows the driver to choose between the 
two shift patterns. The power pattern is just right for 
sporty cruising and driving in mountains, while the 
economy pattern is intended for quiet, economical 
driving. * 


NOTE: Until ATF reaches 20°С, Economy shift 
pattern is automatically selected by the ECU. 
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Kickdown Servo Switch 


To transmission 
control unit 


K/D 
servo 
switch 


1750394 
Fig. 26—Kickdown servo switch 


The kickdown servo switch, forming part of the 
kickdown servo cover, is installed to the side face of 
transaxle case. 

The switch is turned ON and OFF as the kickdown 
servo is activated and deactivated. When the kickdown 
brake is being applied, the switch is OFF (there is no 
continuity between the kickdown servo switch terminal 
and transaxle case) and when the kickdown brake is 
released the switch is turned ON (there is continuity 
between kickdown servo switch terminal and the 
transaxle case). 


Pulse Generators 


Two pulse generators are mounted on the transaxle. 

On F4A23 series transaxles one measures the speed 
of the kickdown drum and the other measures the 
speed of the transfer shaft. 


Ме < É 
Pulse generator “В” 
М Mae AM 


AAS 
ulse generator “B” 


Qu uM ~ И | 7 
Pulse generator "A" 
! 2 


Fig. 27— Pulse generator 


On F4A33 series transaxles, one measures the speed 
of the input shaft via projections on the outer diameter 
of the clutch retainer and the other measures the speed 
of the transfer shaft drive gear teeth. 

The signal to the control unit is used to determine 
shift speeds. 


SOLENOID VALVES 


Four solenoid valves are mounted on the transaxle 
valve body. Solenoid operation is controlled by the 
transaxle control unit. They are on/off valves which 
allow hydraulic oil to flow to exhaust when open or 
stop oil flow when closed. The four valves are: 

* Lock up clutch control solenoid (LUCCSU) 
* Pressure control solenoid (PCSV) 
e Shift control solenoids A and B (SCSV “A” and 

SCSV “B”) 

For valve operation and function refer to “Hydraulic 
System Components". 


1750374 


Fig. 28—Solenoid valve location 


HYDRAULIC SYSTEM COMPONENTS 
Oil Pump 


The oil pump is located in the front of the housing, 
it is a crescent type rotary pump driven by a hub in 
the centre of the torque converter housing. 


Pressure Regulator Valve 


This valve regulates the oil pressure generated by the 
oil pump into line pressure. In forward ranges, oil 
pressure is directed to the right hand end of the valve 
and acts against the spring to regulate line pressure. 
In reverse range, oil pressure is directed to the smaller 
area (second from right) to act against the spring thus 
a higher line pressure is created in reverse. 
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Reaction shaft 


Oil pump housing 


Driven gear 


Drive gear 


Oil seal 


Fig. 29—Oil pump 


To torque converter 
| control valve 
(с 


Regulator valve 


Line pressure 
Line pressure 
(during reverse 
only) 175031 


Line pressure 
(from oil pump 


Adjusting screw 
} 


suction 


Fig. 30—Pressure regulator valve 


Torque Converter Control Valve 


This valve regulates line pressure to a lower pressure 
which is supplied to the torque converter. Line pressure 
is directed to the bottom of the valve via a hole in the 
bottom valve land. Pressure acts on this area to push 
the valve up against the spring. 


Pump 3 


suction 


From T 

о torque 
regulator —— converter 
valve 


170013 


Fig. 31—Torque converter control valve 


Reducing Valve 


This is a regulating valve. Line pressure supplied to 
it is regulated to reducing pressure and directed to the 
lock up clutch control valve and pressure control valve. 


To lock up clutch control valve 


t 


} | To pressure control valve 
Line pressure 


175022 


Fig. 32—Reducing valve 


Lock Up Clutch Control Valve 


This valve controls oil flow to the torque converter 
to release or apply the lock up clutch. 

* Lock up clutch released: The lock up clutch control 
solenoid valve (LUCCSV) is closed. Reducing pres- 
sure assisting the spring positions the valve to the 
right. Oil pressure from the torque converter valve 
is directed to the lock up clutch release passage. 

* Lock up clutch applied: The LUCCSV is activated 
(pulsing). Reducing pressure on the spring end of 
the valve drops and the reducing pressure on the 
right pushes the valve to the left, opening the line 
pressure port. The line pressure is regulated by the 
lock up clutch control valve and directed to engage 
the lock up clutch. In this condition oil pressure 
from the torque converter valve is re-directed to the 
transaxle oil cooler. 
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To torque To torque 
converter converter 
(when lock ир (when lock up 
clutch is clutch is 
released) engaged) 


1 


| 


From 
reducing 
valve 


From reducing 
valve 


To oil cooler 


Line pressure From torque 
converter valve 


Fig. 33— Lock up clutch control valve 


Manual Valve 


This valve is positioned by the gear lever, it directs 
line pressure in the transaxle to the reverse and forward 
circuits. 


To regulator valve 


Tor lator valve. 
Pd and N-D control valve 


rear clutch exhaust 
valve and 2-3/4-3 
shift valve | 


To shift control valve, 
pressure control valve 
and N-D control valve 


PRND2L 


Line pressure 


To N-D control 
and accumulator 
valve 


Fig. 34—Manual valve 


Neutral-Reverse Control Valve 


This valve prevents harsh engagement of reverse 
when the gear lever is moved from Park or Neutral. 
Line pressure directed through the valve to the 
low/reverse brake (via 1-2 shift valve), is regulated by 
control pressure acting against spring force. 


To 1-2 shift valve 


To pressure control valve 


| 


Ех 


Line pressure Control pressure 
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Fig. 35— Neutral-reverse control valve 


Pressure Control Valve 


This valve controls the line pressure supplied to the 

1-2 shift valve. It has three operating conditions: 

е When reducing pressure and control pressure are 
equal, the valve moves to the right allowing line 
pressure to flow unrestricted. 

* When low control pressure is supplied, the valve 
moves to the left and stops line pressure flow to the 
1-2 shift valve. 

* When medium control pressure is supplied, the valve 
moves to the right and allows line pressure to flow 
to the 1-2 shift valve. The line pressure will act on 
the differential area, resulting in regulation of line 
pressure to the 1-2 shift valve. 


To N-D control 
valve and 1-2 
shift valve T 


B 


Line 
| pressure 


Control pressure 
(From N-R control 
valve) 


Reducing pressure 


175038 


Fig. 36— Pressure control valve 
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Pressure Control Solenoid Valve 


The solenoid is operated by the control unit, it 
regulates the reducing valve pressure supplied to it into 
one of three conditions: 

* Valve off — high pressure. 
* Valve on — low pressure. 
* Valve pulsing — medium pressure. 

The solenoid pulses in manual first and second 
hold. It is on in drive first and off in all other gears. 

The pressure it controls is directed to the neutral- 
reverse control accumulator valve and pressure 
control valve. 


Control! pressure 
(To N-R control valve) 
| Control 


To pressure control valve 


Reducing 
pressure (From 
reducing valve) 


Fig. 37— Pressure control solenoid valve 


Neutral-Drive Control Valve 


This valve prevents harsh application of the rear 
clutch when the gear lever is moved from neutral to 
drive. When in neutral the valve is positioned to the 
left by line pressure, entering the valve from the top. 
When drive is selected line pressure enters from the 
bottom left passage and is directed to the rear clutch 
exhuast valve via a restrictor, thus smooth clutch 
application is achieved. When the clutch is fully 
applied the line pressure on the left of the valve will 
build up and push the valve to the right. 


Ы геаг сішісһ 


From manual —» 
valve 


To 

1-2 

shift -««— 
valve 


n 


From manual маме From pressure control valve 


Fig. 38—Neutral-drive control valve 


Shift Control and Solenoid Valves 

The shift control valve can be moved to one of four 
positions: 
e Ist gear position. 
2nd gear position. 
3rd gear position. 
4th gear position. 
This is achieved by the two shift control solenoid 
valves which are opereated by the control unit. Line 
pressure supplied to the shift control valve is thus 
directed by the valve to achieve forward ratio up and 
down shifts. 


Shift Control Valve Operation 


First Gear 


Both solenoid valves are open therefore line pressure 
supplied to the solenoid via restrictors 1 and 2, is 
exhausted. The line pressure flowing through the 
restrictors is high on the supply side and low on the 
exhaust side, therefore pressure is not supplied to the 
plugs on each end of the shift control valve. The line 
pressure entering the shift control valve will react on 
the larger spool (left) and push the valve left until the 
plug bottoms. In this section the shift control valve 
directs line pressure to the restrictors only. 


1750231 


Fig. 39—First gear 
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Shift control solenoid valve 
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Fig. 40—Shift control and solenoid valves 
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Fig. 41—Second gear 


Second Gear 


Solenoid valve A closes therefore line pressure does 
not exhaust. Since line pressure does not flow through 
restrictor 1, the pressure equalizes on both sides of the 
restrictor and is directed to the plugs on both ends of 
the shift control valve. The plugs are pushed in against 
the stopper plates, in this way the shift control valve 
is moved to the right by the plug on the left and line 
pressure entering the shift control valve is now also 
directed to the 1-2 shift valve and end clutch valve. 


Fig. 42—Third gear 


Third Gear 


Both solenoid valves are closed, therefore line 
pressure does not exhaust. Line pressure equalizes 
across restrictor 2 so that the pressure directed between 
the left shift plug and the shift control valve, pushes 
the valve to the right until it contacts the right shift 
plug. Line pressure entering the shift control valve is 
now also directed to the 2-3/4-3 shift valve and the end 
clutch valve. 
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Fourth Gear 


Solenoid valve A opens allowing line pressure to 
exhaust which results in line pressure flow and 
associated pressure drop across restrictor 1. Since the 
pressure behind the shift plugs has diminished, the line 
pressure on the left of the shift control valve pushes the 
valve to the right until the shift plug bottoms. Line 
pressure entering the shift control valve is now also 
directed to the rear clutch exhaust valve and the end 


clutch valve. 


Shift control valve 


Manual valve 


PRND2L 


Fig. 43 — Fourth gear 
1-2 Shift Valve 


This valve directs line pressure to apply the 
kickdown servo or low-reverse brake depending on the 
gear to be selected: 

* Second gear: Line pressure from the shift control 
valve enters the valve from the left and pushes it 
against the spring. This allows line pressure from 
the pressure control valve to flow to the kickdown 
servo in second, third and fourth gears. 

* Manual first: Spring force holds the valve to the 
left. allowing line pressure from the pressure 
control valve to flow through to the Jow-reverse 
brake. 

* Reverse: Reverse line pressure directed by the 
manual valve enters the valve between the two 
spools on the left. The valve is pushed against the 
spring and line pressure is directed to the low- 
reverse brake. 


То low reverse brake То К/О servo (applying side) 
| | 2-3/3-4 shift valve 


| Ех 
Line pressure | Line pressure 


Line pressure 
(when the shift is in "R") 175033 


Fig. 44 — 1-2 Shift valve 
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2-3/4-3 Shift Valve 


This valve directs line pressure to the front clutch 
and to release the kickdown servo depending on the 
gear to be selected: 

* Third gear: Line pressure from the shift control 
valve acts on the left, positioning the valve to the 
right. Line pressure from the 1-2 shift valve is 
directed to the front clutch. 

* Fourth gear: Line pressure from the shift control 
valve acts on the right, assisting spring force, 
pushing the valve back to the left. Front clutch 
apply oil is, therefore, exhausted. 

* Reverse: Spring force positions the valve to the left 
therefore line pressure from the manual valve is 
directed through this valve to apply the front 
clutch. 


To front clutch 
K/D servo 


х 


Line pressure 


Је xg Shift valve 


Line pressure 
p Manual valve 


Fig. 45 — 2-3/4-3 shift valve 


End Clutch Valve 


This valve controls the flow of line pressure to 
apply the end clutch on a 2-3 shift. 

In second gear, line pressure enters the valve from 
the left pushing it to the right against the spring. In third 
gear, line pressure from the 2-3/4-3 shift valve assists 
the spring and pushes the valve to the left. Line 
pressure from the shift control valve will flow to the 
end clutch and to the right end of this valve. In fourth 
gear, line pressure from the 2-3-/4-3 shift valve is no 
longer available, however end clutch line pressure still 
acts on the right of this valve. Therefore the valve 
remains held to the left and line pressure from the shift 
control valve maintains end clutch application. 


Line pressure 
To end (from 2-3/4-3 shift valve) 
clutch y То end clutch 
l 


t | Line pressure from 
shift control valve 


Line pressure 


Fig. 46 — End clutch valve 
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Rear Clutch Exhaust Valve 


This valve exhausts the rear clutch apply oil on a 3- 
4 shift. 

In first. second and third gear, spring force holds 
the valve to the left, allowing line pressure from the N- 
D control valve to flow through the valve and apply the 
rear clutch. In fourth gear line pressure from the shift 
control valve is directed to the left end of this valve and 
pushes it to the right. In this position the line pressure 
supply to the rear clutch is blocked and oil pressure in 
the rear clutch is vented via the centre cxhaust port on 
this valve, thus releasing the clutch. 
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Fig. 47 — Rear clutch exhaust valve 


Shift Pattern Control 


The new transaxle control unit (TCU) has two shilt 
patterns stored in its memory, allowing the driver to 
select a desired driving pattern by just operating the 
Power/Economy select switch provided inside the 
vehicle on the console. 

In the Power pattern, the shift points are set more 
on the high-speed side, for greater performance. 

In the Economy pattern the shift points are set on 
the low speed end contributing to quiet economical 
driving. 


NOTE: The Economy pattern is selected by 


the TCU if the transmission fluid 
temperature is below 20°C 
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Fig. 48—Shift points ECI-MULTI 4 cylinder-models 
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Fig. 49—Shift points ECI-MULTI V6 models 
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Fig. 50—Shift points carburettor models 
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Fig. 51—Hydraulic action — park 
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SECTION 2 — SERVICE DIAGNOSIS AND TESTING 
SERVICE DIAGNOSIS PROCEDURE When diagnosing faults on the F4A transaxles it is 


essential that the procedures outlined in this section are 
carefully followed in the correct sequence, that no step 
is omitted and that all possible causes are investigated 
prior to moving on to the next step. 


Automatic transaxle problems/failures usually 
occur as a result of: 

(a) Inadequate maintenance, c.g. incorrect fluid 
level. 

(b) Incorrect adjustments. 

(c) Faults in wiring and/or electrical components. 

(d) Hydraulic system faults. 

(e) Mechanical/drive line faults. 


NOTE: The “Self-Diagnosis” system 
outlined in this section is only provided to 
assist in fault diagnosis. IT CANNOT 
INDICATE ALL TRANSAXLE FAULTS 
AND DOES NOT ELIMINATE THE 
NEED TO FOLLOW STANDARD 
DIAGNOSIS PROCEDURES. 


STEP 1 — Obtain all possible information on the fault 
* when 
* where 
* how often 
* what kind 
* where possible conduct simulation test with owner 


STEP 2 — Check the self-diagnosis output 
* Read the code using Multi-Use-Tester or voltmeter 
* The control unit has a battery backup so the code numbers are retained even when the 
ignition switch is turned OFF. 


STEP 3 — Isolate the trouble spot by following the trouble shooting chart 
* Compare results from Step ] and Step 2 with the systems shown in the fault diagnosis 
charts this section 


STEP 4 — Check basic items 
* ATF level and condition 
* Manual linkage adjustment 
* Throttle position sensor 
* K/D band adjustment 
* ALL connectors for proper corinection 


STEP 5 — If an electrical fault is indicated 
* Check sensors and actuators 
* Check wiring harness and connectors 


STEP 6 — If a hydraulic fault is indicated 
* Perform “Hydraulic pressure test” using procedure outline this section 
* [f the specified hydraulic pressure is not reached. use Hydraulic pressure test diagnosis 
chart for possible cause/corrective action 
* If hydraulic pressure is normal conduct stall test 


SPECIFICATIONS 
Pulse Generators |@20°C (68°Е)].......................... 245 + 30 Ohms 
Pressure Control Solenoid Valve | 920?C (68?F)] ............3 Ohms approx. 
Lock Up Clutch Control Valve | 9 20?C (68°F)]..............3 Ohms approx. 


Shift Control Solenoid Valve (^A" and `B”) | €20*C (68?F)] .. 23 Ohms approx. 
Torque Convertor clutch solenoid valve coil [€20?C (68"F)]..3 Ohms 


— With ECU's MD758360 and MD757075 ................ 13 Ohms 
Oil Temperature Sensor (Refer 23-2-18) .................... Resistance varies with temperature 
Throttle Position Sensor Resistance ........................3.5 to 6.5 kOhms 
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FAULT DIAGNOSIS CHART 


Transmission 
(power train) 


Oil-pressure system 
(including friction elements) 


2 


Driving impossible or abnormal (before start - off) 


Condition <= |= 
о э |Б 
~ [2 [515 | 8 $ 
c 5 D 5 © о > ШЕ. 
с Ф D o = |= о = 
5 |£ 2 |З|О|ЕЈЕ Е x 
5 |° а E | ее z |° 8 
S о E - = = = |9 = 
= [Е |= | S Z |515 £ |50|9] % 
5 |5 |5|Е|5|-|= | s |: 22 |2|5 
E aj 5 e а> = 
= = 5 | 2 | = 2 IS Sle SS Z | Sc 
А ~ > © [^1 uU о 
Possible cause 9 9 ё Ew Н о |2 25 || 22 
о ОФ|Е о |5 а | а = sz 9 | Zy 
Еізсір | Е|9|4 а | ЕЕ |с Bo 
A єл | © Ф Ф а Ф ood о Е 
Ф sS o| с z е ae ы е5 186|< 59 
s 282 Ба з = 2 |52 | ВЕ 
E 56215 фе рз э %|Б5Б |25151 БЕ 
б | 2Е| гї I Im|uwm O о | aH |> јшоја|<% 
M od in Е ас 5 ES ыз з. Re +}... 
€ | 1 | Abnormal idling rpm @ @ 
c! i 
6 2 Performance malfunction x x 
НЕЕ i + 
3 | Improper adjustment of manual linkage X о |@ | @ @ | 69 & @ (9 @ 
| 4 Malfunction of torque converter X X X X 
5 | Operation malfunction of oil pump x X x X | X 
— —  — | L — O A | 
| 6 ! Malfunction of one-way clutch X X 
A 


Damaged or worn gear or other rotating part, or improper adjustment 
of the preload 


е S  ————— E € —  — — 


| 18 


8 ~~ Malfunction of parking mechanism X x 

9 | Cracked drive plate, or loose bolt x 

10 | Worn inside diameter of front clutch retainer X x 
"41 | Low fluid level @ |@ | vai | 

12 | Line pressure too low (seal damaged, leakage, looseness, etc.) n @ |9 % X | X | 
| 13) e body (sticking valve, working cavity, © @ @l x x|x X | x X 

14 | Malfunction of front clutch or piston x x | x 
| 15 | Malfunction of rear clutch or piston @ x x 
| 16 | Malfunction of kickdown band or piston 

17 ; Improper adjustment of kickdown servo 


! ; 


Malfunction of low-reverse brake or piston 


X X X X 


| O-ring of low-reverse brake circuit between valve body and case 
not installed 


к= —— т = 2] 
20 | Malfunction of end clutch or piston (check ball hole, other) 
21 | Malfunction of inhibitors switch, damaged or disconnected wiring, X x x X 
or improper adjustment 
je | 2. [з на 
22 ' Malfunction of TPS, or improper adjustment x 
23 | Pulse generator (A) damaged or disconnected wiring, or short-circuit T 
; 24 | Pulse generator (B) damaged or disconnected wiring, or short-circuit X 
25 , Malfunction of kickdown servo switch | 
€ , 26 | SCSV-A or B damaged or disconnected wiring, or short-circuit or 
2 | sticking (valve open) 
> | 
Е ` 27 | Malfunction of ignition signal system [ 
€ | 28 | Incorrectly grounded ground strap, TCU, Earth No.10 | 
9 IL |_ 
о | 29 PCSV damaged or disconnected wiring, or short-circuit 
€ i 
8 ` 30! PCSV damaged or disconnected wiring (valve open) © © X | x |>, 
o T 
ü | 31 | LUCCSV damaged or disconnecting wiring (valve closed) 
айы haha ir airs ті а уН ЫЫ se du би“ Jg __ "рс ы LI loc. шше шш 
| 32 | LUCCSV short-circuit or sticking (valve open) e 
| 33 | Malfunction of overdrive control switch E 
34 | Malfunction of accelerator switch, or improper adjustment x 
M  — и и a ar 
; 35 | Malfunction of oil-temperature sensor Ë: 
36 | Malfunction of lead switch 
37 | Poor contact of ignition switch 
38 X 


| Malfunction of transmission control unit 
| 


NOTE: ® indicates items of high priority during inspection. 
Abbreviations: TPS - Throttle position sensor. SCSV - Shift control solenoid valve. 
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TEST PROCEDURE 


The Transaxle Electronic Control unit has up to six 
“Fail-safe” codes and up to 26 self diagnosis codes. 


These codes can be read by connecting a voltmeter 
(analog type) or the multi-use-tester to the diagnosis 
connector of the vehicle. 


Diagnosis check 
ELC-4AT 
GROUND 


Fig. 1—Self diagnosis terminals 
ROAD TEST PROCEDURE CHART 
Order Operation 


1 Turn the ignition key to “ON”. 


Voltmeter Test 


(1) Connect a voltmeter across the terminals shown 
in Fig. 1. 

(2) Turn the ignition switch ON. 

(3) If the diagnosis item has been stored in the 
memory, the code is shown with the following output 
pattern, refer Fail-safe and self diagnosis charts this 
section. 


i mass EQ СОМА 2 


12 volt 


Омн 


7TFU224 


Fig. 2— Fault diagnosis code (example) 


Check item 


Voltmeter indicator fluctuates at 0.5 sec. intervals if no 
fault found. 


2 Start the engine. 


The voltmeter indicator fluctuation continues as normal 
pattern if no fault found. 


3 With the engine speed at 1,500 r.p.m. move the 
selector lever from "P" to "А". 


There should not be any abnormal feeling of shifting 
impact. 


With the engine idling, shift from “R” to “N”. 


Same as above. 


With the engine speed at 1,500 r.p.m. shift from 
“N” to “D”. 


Same as above. 


Engine idling 

(with the selector lever still in “D” and the 
Power (PWR)/Economy (ECO) select switch set 
to the "Economy (ECO)” position). 


“Creeping” should be small. 
(4.5 m or less in 5 seconds.) 


Accelerate to 70 km/h with the accelerator fully 
open. 


Shift from “1” to 42” 
Specified vehicle speed 38-48 km/h. 


There should be no abnormal feeling of shifting 
impact. 


Drive the prescribed course at 70 km/h. 
(Continue for 20 seconds or more.) 


Shift from "2" to “3” and then from "3" to "4" 
(overdrive). There should be no abnormal feeling of 
shifting impact. After stopping, use the voltmeter to 
check whether there is an abnormal condition. 


Switch the overdrive switch to OFF at the same 
time the accelerator is fully closed (when the 
accelerator pedal is released). 


Shift from 4th to 3rd to increase the engine speed. 


Shift from "D" to “2” after checking item 9. 


Shift from 3rd to 2nd to increase the engine speed. 


Shift from "2" to "L" after checking item 10. 


Shift from 2nd to 1st. 
Specified vehicle speed 39-49 km/h. 


Stop the vehicle (let engine idle). 


Check to be sure that there is no malfunction display 
pattern shown by the voltmeter. 


13 | Turn the ignition key to OFF. 


Stop the engine. 


FAIL-SAFE SYSTEM 


The transmission control unit has a fail-safe function 
that provides control to achieve maximum vehicle 
safety in the event of an electronic circuit failure or 
malfunction, or error caused by the driver. The controls 
and construction are as described below. 

(1) The circuit that supplies hydraulic pressure to the 
friction elements that don't couple simultaneously is 
composed of a switching valve device that cannot 
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km/h or higher, the hydraulic pressure to the low- 
reverse brake is electrically interrupted so that the shift 
cannot be made. As a result, there is, unlike previously, 
no damage to the transmission and no engine stall. 

(3) In case the transmission control unit detects any 
of the following states, it considers that particular state 
a “failure” and provides control (Locked in 3rd gear 
or 2nd gear; reverse is available) depending on the item 
considered a failure. 


supply hydraulic pressure simultaneously so that there NOTE: up to three fail-safe code items are stored 
is no internal locking of the gear train. in the transmission control unit memory and 

(2) Even if there is an attempted shift to R (reverse) they can be read in the same way as the 
while the vehicle is moving forward at a speed of 7 self-diagnosis. 


FAIL-SAFE DIAGNOSIS CHART 


Fail-safe output code 


Code 


No. Display pattern 


Note 
(relation to 
self-diagnosis) 


Fail-safe 
measure 


Description 


When code No. 31 is 
generated 4th time. 


Open-circuited pulse 
generator A 


Locked in 3rd (D) 
or 2nd (2, L) 


When code No. 32 is 
generated 4th time. 


Open-circuited pulse 
generator B 


Locked in 3rd (D) 
or 2nd (2, L) 


TAA AA LL 


AA 


TAAL 


When code No. 41 or 42 is 
generated 4th time. 


Ореп-сігсийеа or Locked in 3rd 
shorted shift control 


solenoid valve A 


When code No. 43 or 44 is 
generated 4th time. 


Open-circuited or Locked in 3rd 
shorted shift control 
solenoid valve B 


When code No. 45 or 46 is 
generated 4th time. 


Open-circuited or Locked in 3rd (D) 
shorted pressure or 2nd (2, L) 
control solenoid valve 


WAAL 


— | No level change of output 


NOTE: Codes marked * are only used on F4A33 transmissions all other codes apply to both F4A23 and F4A33 transmissions. 


When either code No. 51, 
52, 53 or 54 is generated 
4th time. š 


Gear shifting does not 
match the engine 
speed 


Transmission control Locked in 3rd 
unit failure 


Locked in 3rd (D) 
or 2nd (2, L) 


SELF DIAGNOSIS SYSTEM 


There are up to 26 diagnosis items, a maximum of 10 items can be stored in memory, in the order that they 
occur. The memory is supported by a power supply directly connected to the battery, so that it is retained even 
after the ignition switch is turned to the OFF position. 

To clear the memory once an inspection has been completed, disconnect the negative (—) battery terminal for 
10 seconds or longer. 
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БЕІН йе 
11 Excessively high throttle Check the throttle-position 
| postion sensor output. sensor connector. 
Check the throttle position 
1 sensor itself. 
12 Excessively low throttle Adjust the throttle position 
ШҮЙ | position sensor output. sensor. 
Check the accelerator 
13 Throttle position sensor switch (No. 24: output or 
|| malfunction. not). 
"14 Improperly adjusted throttle 
| | position sensor system. 
15 Openccircuit in the low-tem- Oil temperature sensor 
П ШІ perature side of the oil tem- connector inspection. 
perature sensor system. Oil temperature sensor 
inspection. 
*16 Short-circuit in the high-tem- 
li] ІШІН! perature side of the oil tem- 
perature sensor circuit. 
"17 Open-circuit in the high-tem- 
perature side of the oil tem- 
perature sensor circuit or short 
__ПОДДЛЛИЛ __ in the low-temperature side 
circuit. 
21 Open-circuit kickdown servo Check the kickdown servo 
switch circuit. switch connector. 
Check the kickdown servo 
create switch. 
22 | Shorted-circuit kickdown servo 
ПЕЛ switch circuit. 
23 | Open-circuit pulse pickup Check the ignition pulse 
| II cable circuit. signal line. 
24 Open-circuited or improperly Check the accelerator 


ELM > 


adjusted accelerator switch. 


switch connector. 
Check the accelerator 
Switch itself. 

Adjust the accelerator 
Switch. 


Self Diagnosis System cont. 
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кый, EM s ИТАН 


UUL 


Open circuit pulse 
generator A. 


LL 


Open circuit pulse 
generator B. 


e Check pulse 
generator A or B. 


e Check the vehicle speed 
reed switch (for chattering). 


JUL 


Damaged or disconnected 
wiring of the shift control 
solenoid valve A system. 


ST LW 


Short circuit of the shift control 
solenoid valve A system. 


e Check the solenoid valve 
connector. 

e Check shift control solenoid 
valve A itself. 

e Check the shift control 
solenoid valve A drive circuit 
harness. 


JV UNL 


Damaged or disconnected 
wiring of the shift control 
solenoid valve B system. 


—ПППГИШШ_ 


Short circuit of the shift control 
solenoid valve B system. 


e Check the solenoid valve 
connector. 

e Check shift control solenoid 
valve B itself. 

e Check the shift control 
solenoid valve B drive circuit 
harness. 


- TU LI 


— HELL. 


Damaged or disconnected 
wiring of the pressure control 
solenoid valve system. 


Short circuit of the pressure 
control solenoid valve system. 


e Check the solenoid valve 
connector. 

* Check the pressure control 
solenoid valve itself. 

• Check the pressure control 
solenoid valve drive circuit 
harness. 


47 Damaged or disconnected * Check the solenoid valve 
NNN wiring of the lock up clutch connector. 
control solenoid valve system. e Check the lock up clutch 
control solenoid valve itself. 
48 Short circuit of the lock up e Check the lock up clutch 
__ ПП ЛЛЛАЛА _ clutch control solenoid valve control solenoid valve drive 
з system. circuit harness. 
49 Malfunction of the lock up е Check the lock up clutch 
clutch system. control solenoid valve drive 
circuit harness. 
е Check the lock up clutch 
fA ЛЛЛЛЛЛЛЛЛ__ hydraulic pressure system. 
• Check the lock up clutch 
control solenoid valve itself. 
е Replace the control unit. 
51 First gear non-synchronous. e Check the pulse generator 


SUL 


output circuit harness. 

e Check the pulse generator 
connector. 

• Check pulse generator A 
and pulse generator B 
themselves. 

е Rear clutch slippage. 


NOTE: Codes marked * only apply to F4A33 transmissions all other codes apply to both F4A23 and F4A33 model transmissions. 


Self diagnosis system cont. 
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Second gear non-synchronous. 


Third gear non-synchronous 


Fourth gear non-synchronous 


Short circuited torque 
reduction request signal line 


or open-circuit torque reduction 


execution signal 


request signal line 


Short-circuited torque 
reduction execution signal line 


Open-circuited torque reduction 


Remedy 


* Check the pulse generator A 
output circuit harness. 

* Check the pulse generator A 
connector. 

* Check the pulse generator A 
itself. 

• Kickdown brake slippage. 


e Check the pulse generator A 
output circuit harness. 

* Check the pulse generator 
connector. 

* Check the pulse generator A and 
pulse generator B themselves. 

• Front clutch slippage. 

* Rear clutch slippage. 


* Check the pulse generator A 
output circuit harness. 

* Check the pulse generator A 
connector. 

* Check the pulse generator A 
itself. 

• End clutch slippage. 


* Check torque reduction 
request signal line. 

* Check torque reduction 

execution signal line. 


* Check torque reduction 
execution signal line. 


* Check torque reduction 
execution signal line. 
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SELF DIAGNOSIS AND FAIL-SAFE CODE CHART 


Code No. 


83 


Possible Cause 


ATF level 


84 


Self diagnosis and fail-safe codes 


85 


86 


ATF condition 


Oil pump 


Torque converter 


Lock up clutch 


Front clutch 
Rear clutch 


End clutch 


One-way clutch 


L/R brake 


K/D brake 


Planetary-gear set 


Idler gear ` 
Sere | 


Transmission case 
Housing gasket 
Oil pan gasket 


Plug seals 
Manual linkage 
Connector connection 


Rear cover O-ring | | 


Ра — А 


Ра. — B 


Inhibitor switch 
O/D switch 


Accelerator switch 


Ignition pulse signal 


T.PS. 


Oil temperature sensor 


K/D servo switch NBI 


Vehicle speed reed switch 


МС relay signal 
P/E select switch 


LUCCSV 
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DIAGNOSIS PROCEDURE USING MULTI-USE- 
TESTER (M.UT.) 


(1) Connect the MUT to the Self diagnosis 
connector located near the fuse box on the driver's side. 
(2) Connect the MUT to power supply. 


(3) With the ignition ON or the engine running 
select the model using the NO key or the Up arrow or 
by model number і.е. 


MAGNA TP/TR MDL 

2.6 CARB 

MAGNA TR MDL 
2.6 MPI 

VERADA KR MDL 
3.0 V6 


(4) Then the YES key. 
(5) Then select the system і.е. ELC-4AT using the 
YES key. 
(6) Then select the desired function i.e. 
* 1. Self diagnosis. 
* 2. Service data. 
* 3. Actuator Test. 
* 4. Special Test. 
* 5. Erase Code. 


The features of these functions are: 


71 Self diagnosis. If no self diagnosis fault is recorded 
in the memory, the MUT tester will display “NO 
TROUBLE CODE" on the screen. If a self diagnosis 
fault is recorded, the tester will identify the faulty 
system, by fault code number and name. Repair the 
fault displayed. 


NOTE: Multiple faults can be displayed. 


CAUTION: If no self diagnosis fault is displayed 
it does not necessarily mean that there is *NO 
FAULT” to be found. It is advisable to perform 
a service data test. 


(7) Press CLEAR key to go back to the Function 
menu. 
(8) *2 Select Service Data. 
a. Select desired component to be tested by 
using the Up/Down arrowed keys. 
b. Refer to service data charts for available 
outputs. 
c. If a service data item tested is faulty, fix 
or repair as necessary. 
d. Press CLEAR key to return to function 
menu. 


(9) *3 Select Actuator Test and test as per chart. If 
fault is found repair as necessary. 


(10) Press CLEAR to return to function menu. 
(11) *4 Select Special Test. 


2 - 10 
The only test you may use for automatic transaxle 
is DRIVE RECORDER as follows: 
a. Choose the sensor you wish to record. 


NOTE: Maximum of 4 sensors at a time can be 
recorded. 


b. Select trigger method. 

c. Drive vehicle. 

d. Set trigger. 

e. Review recorded data to identify fault. 


To the 


cigarette 
lighter 
9 = 


бу @|_— То the diagnostic 
output terminal , 


Scan tool 


Fig. 3—MULTI-USE-TESTER 
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ж S. Erase Code 


DIAGNOSIS ERASE PROCEDURE USING MULTI- 
USE-TESTER (MUT) 


The diagnosis erase is available on systems with 
diagnosis codes. Use the diagnosis erase feature as 
follows:— 

(1) Connect the MUT to the self diagnosis connector 
located near the fuse bay on the driver’s side. 

(2) Turn the ignition switch OFF and then turn it 
ON. 

(3) Select the vehicle model and then select the 
system. 

(4) Select 4 “Special Test”. 


Service Data 


(5) Select 5 “Diagnosis Erase”. 

(6) To the prompt “Erase Diagnosis Code?” and press 
YES. 

(7) Enter the code nominated on the tester and press 
YES. 

(8) If successful, the diagnosis codes will be erased. 

(9) Press clear to return to the menu. 


This function outputs the control unit input/output data to the diagnosis connector as a serial signal. This 
signal can be read by connecting the multi-use-tester, to the self-diagnosis connector. 


11 Throttle position sensor output 


Oil temperature sensor output 


°C 


Kickdown servo switch output 


ON-OFF 


Engine speed (Ignition coil) 


RPM 


Accelerator switch output 


ON-OFF 


Idle switch 


ON-OFF 


Air conditioner relay signal 


ON-OFF 


Shift gear 


4th-3rd-2nd-1st-C* 


Kickdown drum speed (PG. — A) 


RPM 


Transfer shaft speed (PG. — B) 


RPM 


Overdrive switch output 


OD-OD OFF 


Shift lever position 


POWER/ECONOMY select switch output 


POWER-ECONOMY 


P-R-N-D-2-L 


Vehicle speed reed switch output 


Pressure control duty ratio 


Lock up clutch slippage amount (LUCCSV) 


Lock up clutch duty ratio (LUCCSV) 


*C — Stands for Drive Stationary. 
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SERVICE DATA OUTPUT CHART 


Check procedures 


Probable cause (or remedy) 


Check items if a malfunction is found 


Check conditions Normal value 


Accelerator fully released 03 - 10V 


Accelerator slowly depressed Changes occur 
according to 
degree of opening 


45-55V 


Throttle position 
sensor (TPS) 

e Data reading 
• нет No. 11 


e TPS is incorrectly adjusted if volt- 
age is high during fully closed or 
fully open 

* TPS or circuit harness malfunc- 
tion if there is no change 

e TPS or accelerator wire malfunc- 
tion if the change is not smooth 


Accelerator fully depressed 


Oil temperature 
sensor 

e Data reading 
e пет No. 15 


Engine cold (before starting) Corresponding to 
outside air 


temperature 


• Oil temperature sensor or circuit 
harness malfunction 


Engine warming up (during Gradual increase 


driving) 


After engine warmed up 80 - 110°C 


Kickdown servo 
switch 

е Data reading 
* |tem No. 21 


ON 
ON 


L range; idling e Kickdown servo improperly 
adjusted 

e Kickdown servo switch or circuit 
harness malfunction 


e Kickdown servo malfunction 


D range; 1st or 3rd gear 


D range; 2nd or 4th gear OFF 


Ignition signal line 
е Data reading 
* Item No. 23 


N range; idling 600 - 800 r/min 


N range; 2,500 r/min. (tachometer | 2,400 - 2,600 
reading) r/min. 


Accelerator switch | Accelerator fully closed ON 
* Data reading 
* Rem No. 24 Accelerator slightly depressed OFF 


Idle switch Accelerator fully closed ON 


е Data reading ' 
e нет No. 25 Accelerator slightly depressed 
Transmission gear | D range; idling 


FF 
ON 
OFF 
С 

position - 

• Data reading |Lrange iding __________ range; idling 


а 
• нет No. 27 2 range; 2nd gear |2D | | 
3RD 


D range; overdrive-OFF; 3rd gear 


e ignition system malfunction 
* |gnition signal pick-up circuit 
harness malfunction 


* Accelerator switch incorrectly 
adjusted 

e Accelerator switch or circuit har- 
ness malfunction 


* TPS is incorrectly adjusted 
e TPS or circuit harness 
malfunction 


Air conditioner D range; air conditioner switch ON e Air conditioner power relay ON 


relay signals signal-detection circuit harness 
е Data readin : т А Ifunction 
• Item No. od. D range; air conditioner switch OFF maltunctio 


• TCU malfunction 

* Accelerator switch system 
malfunction 

e Inhibitor switch system malfunction 

e TPS system malfunction 


D range; overdrive; 4th gear 


Pulse generator A 
• Data reading 
• Item No. 31 


D range; stopped 0 r/min. 


e Pulse generator А opr circuit 
harness malfunction 

e Pulse generator A shielded line 
malfunction 

• Kickdown brake slippage 


D range; driving at 50 km/h in 
3rd gear 


1,600 - 2,000 r/min. 


D range; driving at 50 km/h in 
4th gear 1,100 - 1,400 r/min. 


D range; stopped 

D range; driving at 50 km/h in 
3rd gear 1,600 - 2,000 r/min. 
1,600 - 2,000 r/min. 


Pulse generator B 
• Data reading 
• Item No. 32 


e Pulse generator B or circuit 
harness malfunction 

e Pulse generator B shielded line 
malfunction 


D range; driving at 50 km/h in 
4th gear 


Check items 
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SERVICE DATA OUTPUT CHART — continued 


Check procedures 


Check conditions 


Normal value 


Probable cause (or remedy) 
if a malfunction is found 


Over drive switch | Overdrive switch: ON OD * Overdrive switch or circuit 
* Data reading harness malfunction 
* Item No. 35 Overdrive switch: OFF OD-OFF 
Power/Economy Selection of the Power pattern Power * Power/Economy select switch or 
select switch (including during E pattern control circuit harness malfunction 
* Data reading when oil temperature is low) 
неп No ge Selection of the Economy pattern Economy 
Inhibitor switch Shift to P range P e Inhibitor switch improperly 
* Data reading Р adjusted 
* Item No. 37 Shift to R range E e Inhibitor switch or circuit harness 
Shift to N range N malfunction 
Shift to D range D e Manual control cable malfunction 
Shift to 2 range 2 
Shift to L range L 
Vehicle speed Vehicle stopped 0 km/h * Vehicle speed reed switch 
reed switch malfunction if high-speed signals 
* Data reading Driving at 30 km/h 30 km/h emitted while vehicle is stopped 
* |tem No. 38 * Otherwise, vehicle speed reed 
qs switch or circuit harness 
Driving at 50 km/h 50 km/h malfunction 
PCSV duty D range; idling 50 - 70% * Duty should become 100% when, 
* Data reading while idling in D range, 
* Item No. 45 D range; tst gear 100% accelerator is pressed even 


D range; during shift 


Changes occur 
according to 
conditions 


slightly 
* TCU malfunction 
* TPS malfunction 
* Accelerator switch system 


malfunction 
Amount of lock up| D range, 3rd gear 1500 r/min | 100 — 300 e Lock up clutch is defective 
clutch slip (reading on tachometer) r/min e ignition signal line or pulse 
* Data reading --- generator system is defective 
id D range, 3rd gear 3500 r/min. 0 r/min. puri hydraulic pressure 
(reading on tachometer) e LUCCSMV is defective 
LUCCSV duty D range, 3rd gear 1500 r/min 0% * Transmission control unit is 


* Data reading 
* |tem No. 49 


(reading on tachometer) 


D range, 3rd gear 3500 r/min 
(reading on tachometer) 


Change according 
to negative load 


defective 

• TPS system is defective 

e Pulse generator B system is 
defective 


ms 


m — a ~ == NU PRSE + ONA RES Le ae ЕНИР" ~ — - 


Actuator Test 
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This function activates the actuator on a compulsory basis by sending the signal from the Multi-Use Tester to the 


control unit. 


ACTUATOR TEST PROCEDURE CHART È 


Content 


Item 


Applicable actuator 
(Item No.) 


Pressure control solenoid valve (01). 


Transmitted command 


To energize solenoid for 5 seconds at 50% duty. 


Conditions for energization 


+ 


When following conditions are all met. 
1. Vehicle speed 0 km/h 
2. Shift lever at "D" position 
3. Accelerator switch ON 
4. Throttle opening 10% or less 


Conditions for cancelling 
energization 


Application 


When one or more energization conditions are not met or when 5 seconds have 
elapsed after the command has been sent. 


With the transmission in place in the vehicle and the engine at idle, the 
hydraulic pressure characteristics at 5096 duty of pressure control solenoid valve 
can be checked (for use in an oil pressure test). 


«With TCS> 


14. Pressure control solenoid valve 
15. Shift control solenoid valve B . Lock-up clutch control solenoid valve 
l6. Wide open throttle switch <L H drive vehicles . Shift control solenoid valve A 


only» 


Communication line to engine . Communication line to engine 
Communication line to engine p — 


Idle position switch 


Throttle position sensor 


Oil temperature sensor 
Sensor earth 
Power source 
Earth 


Power source (Backup) 
Vehicle speed reed switch . Inhibitor switch (R) 


Pulse generator (B) 
Pulse generator (B) 
Pulse generator (A) 
Pulse generator (A) 
Earth 

Ignition pulse 


Kickdown servo switch 
Air conditioner relay signal 
Diagnosis output terminal 
Pulse generator B output 
Diagnosis control terminal 
Power source 

Earth 


Inhibitor switch (P) 


Inhibitor switch (N) 
Inhibitor switch (D) 
Inhibitor switch (2) 
Inhibitor switch (L) 
Overdrive switch 
Power mode signal 


Control unit terminal locations with TCS 
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FLUID LEVEL 


Incorrect fluid level can cause a variety of 
conditions/problems. If fluid level is low it allows the 
pump to take in air with the fluid, if fluid level is high 
the gears churn up the oil, producing foam which allows 
the pump to take in air. As in any hydraulic system air 
bubbles can be compressed making the fluid “spongy”. 
This results in low pressures which build up only 
slowly, transaxle overheating and fluid varnishing. Fluid 
foaming can also result in fluid leakage from the 
dipstick area which may be mistaken for a leak. 

To check the fluid level, proceed as follows: 

(1) Apply the park brake and with the engine idling 
at the specified speed and the transaxle at normal 
operating temperature engage each gear briefly ending 
with the selector at “N” Neutral. 


NOTE: The transaxle must be at normal operating 
temperature (approximately 70° to 80°C) to 
obtain an accurate dipstick reading. 


(2) Wipe all dirt from around the dipstick area. 

(3) Withdraw the dipstick and wipe with a clean 
cloth. Install the dipstick, withdraw it and check the 
fluid level. Fluid level is correct if it is between the 
"HOT" range on the dipstick. 


FLUID CONDITION 


When checking the fluid level it is important to check 
fluid condition. 

If the fluid smells burned or is contaminated with 
particles of metal or friction material, a complete 
transaxle overhaul is indicated. 

If the fluid appears milky, it may be contaminated 
with water. This condition is not common, but it is 
possible. Since engine coolant attacks “О” rings, seals, 
clutches and bands, a complete overhaul is necessary. 

If this condition is found, ensure that the reason for 
coolant leakage into the transmission fluid 1s rectified. 
Check for a leak in the transaxle oil cooler in the lower 
tank of the radiator by disconnecting the fluid lines and 
applying air pressure to the cooler—no more than 354 
kPa. If a leak exists, air will bubble up through the 
coolant in the radiator. 

Be sure to examine the fluid on the dipstick closely. 
If there is any doubt about its condition, drain out a 
sample for a double check. 

After the fluid has been checked, seat the dipstick 
fully to scal out water and dirt. 


Electrical Test Procedure 


NOTE: When performing any electrical testing on 
the transaxle electrical system DO NOT use a 
conventional 12V test lamp, as the transaxle 
control unit may be damaged. The only test 
lamp recommended is special tool E8MIS- 
L.E.D. test lamp. 


«Without TCS> 


106. Pressure control solenoid valve 
107. Shift control solenoid valve В 
108. — 

109. Power supply 

110. Ground 


І0. Power supply (Backup) 

ll. Kickdown servo switch 

12. Idle switch 

13. — 

14. Low oil temperature sensor 

15. High oil temperature sensor 

16. TPS-Output 

17. Sensor ground 

18. Vehicle speed sensor (reed switch) 


58. Pulse generator (B) 
59. Pulse generator (B) 
60. Pulse generator (A) 
61. Pulse generator (A) 
62. Ground 

63. Ignition pulse 

64. Power mode signal 


101. Lock up clutch control solenoid valve 
102. Shift control solenoid valve A 

103. — 

104. Power supply 

105. Ground 


Ground 


Accelerator switch 
Signal of diagnosis output 
Air condition ON-OFF switch 


Diagnosis output selection 


ie ОВИ АМУ МА ЗА pA em 


51. Inhibitor switch (P) 
52. Inhibitor switch (R) 
53. Inhibitor switch (N) 
54. Inhibitor switch (D) 
55. Inhibitor switch (2) 
56. Inhibitor switch (L) 
57. Overdrive switch 


Fig. 4 — Control unit terminal locations without TCS 
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ELECTRICAL COMPONENT TESTING 


Wiring/Wiring Connectors 


Many faults result from open or short circuits in 
wiring and connectors. The importance of good clean, 
tight connections cannot be over emphasised. 


NOTE: It is essential when any component is 
suspect that the associated wiring is included 
in tests/checks. 


An accurate (preferably digital) ohmmeter and 
voltmeter will facilitate harness checking. 


WARNING: When performing electrical tests DO 
NOT use a conventional 12V test lamp. The 
only test lamp recommended is LED test lamp, 
Special Tool No. E8M15. 


Control Unit 


A faulty control unit can cause:- 

* Incorrect shift timing 

• No shifting 

* Poor shift quality 

* No lock up clutch operation 

A faulty control unit will usually cause the "fail safe" 
system to operate i.e. transaxle will be locked in one 
gear. 

Performing the Self-Diagnosis Procedure is the 
recommended method for locating the fault. 


NOTE: If a control unit is replaced, it is advisable 
to check the solenoid valve circuits for short 
circuits. Failure to do this may result in damage 
to the new unit. 


Lock Up Clutch 


A non-operating lock up clutch will cause:- 

e Increased fuel consumption 

e Change in engine speed road speed ratio 

Performing the “Self-Diagnosis” procedure is the 
recommended method for checking for a non- 
operating lock up clutch. 

If the lock up clutch is applied constantly the engine 
will stall when drive or reverse is selected. 
Faults in the lock up clutch system may be caused 
by: 
Faulty pulse generators or wiring 
Faulty temperature sensor or wiring 
Faulty LUCCSV or wiring 
Torque converter control valve stuck 
Torque converter seized 


Pulse Generators A and B (refer Fig. 5) 


A faulty pulse generator may cause:- 
* Incorrect shift timing 
* No shifting 
* No lock up clutch operation 
(1) Disconnect pulse generator connector from the 
transaxle. 
(2) Measure resistance across transaxle harness 
connector terminals as follows: 
(a) 1 and 2....... TRE 245 + 30 ohms 
(b) Запа 4 .............. 245 + 30 ohms 
(3) If resistance is not as specified, replace the faulty 
pulse generator. 


NOTE: When installing pulse generators ensure 
they are fully based in the transaxle prior to 
tightening retaining bolt. Any attempt to "pull" 
the pulse generator in using the bolt may result 
in breakage. 


Valve Body Solenoid Valves (refer Fig. 5) 
The four solenoid valves control hydraulic pressures 


· and circuit pressure application in response to signals 


from the control unit. 

Each solenoid can be checked for:- 

(a) Resistance 

(b) Activation 

Replace any solenoid that does not perform as 
specified. 


Solenoid 

valve connector 
2. PC.SV. 

3. 5.С.5МВ. 

1. LU.C.C.SV. 
4. SC.SVA. 


Pulse generator 
connector 


1 and 2 — Pulse generator 
3 and 4 — Pulse generator 


Fig. 5— Connector terminals 


NOTE: Resistances quoted are measured at 20°C, 
resistance will vary with temperature. 


Lock Up Clutch Control Solenoid Valve (LUCCSV) 


A faulty LUCCSV may result in:- 
е Non-application of lock up clutch 
* Constant application of lock up clutch 


(1) Disconnect solenoid valve connector of transaxle. 

(2) Measure resistance between terminal 1 (transaxle 
connector) and earth, resistance should be approxi- 
mately 3 ohms. 

(3) Apply 12 volts between terminal 1 (positive) and 
transaxle case (negative), solenoid operation should be 
audible. 


Pressure Control Solenoid Valve (P.C.S.V.) 


A faulty P.C.SV. may result in:- 
* |ncorrect/no hydraulic pressures 
* Incorrect shift timing 


(1) Disconnect solenoid valve connector at transaxle. 

(2) Measure resistance between terminal 2 (transaxle 
connector) and earth, resistance should be approxi- 
mately 3 ohms. 

(3) Apply 12 volts between terminal 2 (positive) and 
transaxle case (earth), solenoid operation should be 
audible. 
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Shift Control Solenoid Valve (S.C.S.V.) A and B 
(Refer Fig. 5) 


A faulty S.C.SV. may result in:- 
* Incorrect shift timing 
* No selection of a particular gear 


(1) Disconnect solenoid valve connector at transaxle. 

(2) Measure resistance between terminal 4 (S.C.SV. 
A) and earth, resistance should be approximately 23 
Ohms. 

(3) Measure resistance between terminal 3 (5.С.5М. 
B) and earth, resistance should be approximately 23 
ohms. 

(4) Apply 12 volts between terminal 4 (positive) and 
transaxle case (earth), solenoid operation should be 
audible. 

(5) Repeat step 4 on terminal 3. 


Accelerator Pedal Switch (where fitted) 


Faulty switch operation may result in:- 

* Excessive idle vibration 

e Excessive vehicle “creep” in drive at idle 

* Poor “take off” 

(1) With the pedal fully released check for continuity 
between terminals | and 2, refer Fig. 6, if an open 
circuit is indicated, check switch adjustment, refer 
Section 3, then repeat check. 

(2) Check resistance with the pedal depressed, an 
open circuit should be indicated. 

If the above conditions do not exist, replace the 
switch. 


Accelerator 
pedal switch 


0790023 


Fig. 6—Accelerator pedal switch 


Kickdown Servo Switch 


A faulty switch can result in:- 

е Excessive shift shock 

e *Flaring" between shifts 

* No shift to 2nd gear 

(1) With the ignition switched OFF check continuity 
between the switch terminal and earth, continuity 
should exist, if not replace the switch. 

(2) With the engine idling in D (with handbrake 
applied), check continuity between the switch terminal 
and earth, if continuity exists replace the switch. 


Inhibitor Switch 


Faulty switch operation may result in:- 
* No start in "P" or “N” 

No reverse light operation 

Incorrect gear shifts 

Incorrect shift pattern 


(1) Disconnect the wiring harness from the inhibitor 
switch. 

(2) Using an Ohmmeter check for continuity 
between switch terminals as shown in Fig. 8 with the 
gear leaver in each position indicated. 

(3) If continuity does not exist replace the switch 
assembly. 


Vehicle Speed Senor 


A faulty speed sensor may fail to activate the "fail 
safe" system or may activate the system when no fault 
is present. 


Reed Switch Type 


(1) Remove the speedometer, refer Group 52. 

(2) Connect an Ohmmeter across the terminals 
shown in Fig. 7. 

(3) The Ohmmeter should alternate between an 
open and closed circuit four times per revolution. 


Fig. 7— Reed switch testing 


< 7 Ty) Uu P R N D 2 L Connected circuit 
0000009 1 ‘i Control unit 
2 I | Control unit 
3 ! ? bo ° 91 Ó e СО» Fuse No. 7 
| 4 | Ó | Control unit 
5 ! | Ó H Control unit 
6 i | O Control unit 
7 ° ` Ign. Switch "ST" Terminal 
8 ; 9 Reverse lamps 
9 Ó ° Fuse No. 18 
10 T | li è || Starter motor "S" Terminal 
11 Ó Ó ° Ign. switch "ST" Terminal 
J} pf ff E E 
12 О |• Control unit 
Fig. 8 — Inhibitor switch continuity chart 
Oil Temperature Sensor the resistance should change continuously and 


A faulty temperature sensor can result in:— smoothly, if not replace switch. 


* No lock up clutch operation. 
* Poor shift quality. 


* Power range cannot be selected. Single Temp TR/KR 
3 Cil Temperature sensor 

(1) With the ignition switch OFF, check continuity Resistance КО 
between sensor terminals | and 2 or 2 and 3, continuity Approx 2.5 to 2.7 
should exist, if open circuit, replace sensor. Approx 0.63 to 0.69 

(2) Vary the thermo-sensitive part of the sensor Approx 0.21 to 0.23 
from low temperature to high temperature and check 
the resistance between the terminals | and 2 or 2 and 3, Single Temp TS/KS 


Oil Temperature sensor 


Resistance kQ 
Approx 16.7 to 20.5 
Approx 0.57 to 0.69 


Dual Temp 

Oil temperature sensor for cold temperature side. 
Resistance kQ 
Approx 2.5 to 2.7 
Approx 0.63 to 0.69 
Approx 0.21 to 0.23 


1. = Low temperature side 
2. = Ground 
3. = High temperature side 


Oil temperature sensor for hot temperature side. 
Resistance kQ 
Approx 58.5 to 65 
Approx 11.5 to 12.7 
Approx 3.0 to 3.6 71 
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HYDRAULIC PRESSURE TESTING 


Hydraulic pressure testing may be performed on the 
road or in the workshop. If testing is performed in the 
workshop raise the front of the vehicle and support 
the lower control arms on safety stands to avoid 
operating the drive shaft joints at excessive angles. 

(1) Ensure the transaxle fluid is at normal operating 
temperature. 

(2) Using special tool E21M71A connect a pressure 
gauge to the required circuit. 


NOTE: Forward gears require a 1000 kPa gauge. 
Reverse gear requires a 3000 kPa gauge. 


(3) Refer to Fig. 9 for pressure test points and Figs. 
10 and 11 for correct pressure. 

(4) If pressures are not to specifications refer to 
trouble shooting guides on the following pages. 


— ы If 
Kickdown (K/D) pressure 


F4A23 


Reducing ^ > 
pressure (D ® Front clutch 
pressure (F/C) = — 
) Torque convertor . ay End clutch 
Front view (Т/С) pressure Rear view pressure 


@) Kickdown brake 


= ә pressure (Release) 
XC = 2: / шы + 
И 2 UE 
| 5 | 


@ Lock up clutch 
pressure 


© 


| / "= (2) Kickdown brake \\ © en Баса (1) Reducing 
d M M clutc u ressure 
_ м Á 1 | pressure (Apply) \ Pressure p Torque p 
ЕМ s s. Z converter | \ 
pressure _ _ brake pressure `N ois) Ux 
| l; Ж Wh S^ 0 TFAO334 (Lock up clutch TFAO333 


release pressure) 


Fig. 9—Hydraulic test points 
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F4A23 HYDRAULIC PRESSURE TEST DIAGNOSIS 
| Condition | Possible Cause 


ALL LINE PRESSURES Clogged oil filter. Visually check oil filter, replace 
HIGH OR LOW (LINE if necessary. 
PRESSURE IS 

Incorrect pressure adjustment at Adjust line pressure at regulator 
Regulator valve sticking. Clean and check valve body, 
replace if necessary. 


PRESSURES 2, 3, 4 
AND 5) 
Valve body bolts loose Tighten all valve body assembly 
and attaching bolts. 
Low oil pump discharge pressure Check oil pump clearances, replace 
pump assembly if necessary. 
Line pressure low. Check pressure at testing point 2 
and adjust if necessary. 
Clogged reducing pressure Disassemble valve body and check 
circuit filter. filter. Replace filter if clogged. 


Incorrect reducing valve Adjust reducing pressure at the 
adjustment. reducing valve. 


Reducing valve sticking. Clean and check valve body, 
replace if necessary. 
Valve body bolts loose. Tighten all valve body assembly 
and attaching bolts. 
Kickdown servo seal ring leaking. Disassemble kickdown servo 
and replace damaged rings. 
Valve body bolts loose. Tighten all valve body assembly 
and attaching bolts. 
Valve body malfunction. Clean and check valve body, 
replace if necessary. 
Kickdown servo seal ring leaking. Disassemble kickdown servo and 
replace damaged rings. 


INADEQUATE 
REDUCING PRESSURE 


KICKDOWN BRAKE 
PRESSURE LOW 


FRONT CLUTCH 
PRESSURE LOW 


Valve body bolts loose Tighten all valve body assembly 
and attaching bolts. 

Valve body malfunction Clean and check valve body, 
replace if necessary. 

Front clutch piston seal rings Disassemble front clutch, replace 

leaking. damaged seal rings. 

Front clutch piston or retainer Replace worn components. 

worn. 

End clutch seal rings leaking Disassemble end clutch, replace 
damaged seal rings. 

Valve body bolts loose. Tighten all valve body assembly 
and attaching bolts. 


Valve body malfunction. Clean and check valve body replace 
if necessary. 


END CLUTCH 
PRESSURE LOW 
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F4A23 HYDRAULIC PRESSURE TEST DIAGNOSIS CONT. 


Possible Cause Corrective Action 


LOW-REVERSE “O” ring between centre support Replace “O” ring. 
BRAKE PRESSURE and transaxle case damage. 


LOW 
Valve body bolts loose. Tighten all valve body assembly 
and attaching bolts. 


Low-reverse brake seal rings Disassemble low-reverse brake 

damaged or leaking. and replace damaged seal rings. 

Valve body malfunction. Clean and check valve body replace 
if necessary. 

Valve body “O” ring damaged or Replace “O” ring. 


leaking. 


TORQUE CONVERTER 
PRESSURE LOW 


Check operation of solenoid valve 
and control valve. 


Lock up clutch control solenoid 
valve (LUCCSV) or lock up clutch 
control valve sticking. 


Clogged or leaking oil cooler Repair or replace cooler and/or 
or hoses. hoses. 


Damaged input shaft seal rings. Replace damaged seal rings. 


Replace torque converter. 


Faulty torque converter. 
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Fig. 10— Hydraulic test pressures F4A23 
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F4A33 HYDRAULIC PRESSURE TEST DIAGNOSIS 


Condition 


1. Line pressures are 
all low (or high). 
NOTE 
* "Line pressures" 
refers to oil pres- 
sure @, @, @, ©, 
©, апа ©, in the 
“Standard oil 
pressure table” on 
page 23-2-26. 


2. Improper reducing 
pressure 


3. Improper kickdown 
brake pressure 
(Apply) 


4. Improper kickdown 
brake pressure 
(Release) 


5. Improper front 
clutch pressure 


Probable Cause 


Clogging of oil filter. 


Corrective Action 


Visually inspect the oil filter; replace the oil 
filter if it is clogged. 


Improper adjustment of oil 
pressure (line pressure of 
regulator valve). 


Measure line pressure @ (kickdown brake 
pressure); if the pressure is not the 
standard value, readjust the line pressure, 
or, if necessary, replace the valve body 
assembly. 


Functional malfunction of valve 
body assembly 


Replace the valve body assembly. 


Looseness of valve body 
tightening part. 


Tighten the valve body tightening bolt and 
installation bolt. 


Improper oil pump discharge 
pressure. 


Clogging of the filter (L-shaped 
type) of the reducing-pressure 
circuit. 


Check the side clearance of the oil pump 
gear; replace the oil pump assembly if 
necessary. 


Disassemble the valve body assembly and 
check the filter; replace the filter if it is 
clogged. 


Improper adjustment of oil 
pressure 


Measure the @ reducing pressure; if it is 
not the standard value, readjust, or replace 
the valve body assembly. 


Functional malfunction of the 
valve body assembly. 


Malfunction of the seal ring @, 
D-ring @ or seal ring © of the 
sleeve of the kickdown servo 
piston. 


Replace the valve body assembly. 


Disassemble the kickdown servo and check 
whether the seal ring or D-ring is damaged. 
If it is cut or has scratches, replace the seal 
ring or D-ring. 


Functional malfunction of the 
valve body assembly. 


Malfunction of the seal ring ©, 
D-ring @ or seal ring © of the 
sleeve of the kickdown servo 
piston. 


Functional malfunction of the 
valve body assembly. 


Malfunction of the seal ring 0), 
D-ring @ or seal ring © of the 
Sleeve of the kickdown servo 
piston. 


Replace the valve body assembly. 


Disassemble the kickdown servo and check 
whether the seal ring or D-ring is damaged. 
If it is cut or has scratches, replace the seal 
ring or D-ring. 


Replace the valve body assembly. 


Disassemble the kickdown servo and check 
whether the seal ring or D-ring is damaged. 
If it is cut or has scratches, replace the seal 
ring or D-ring. 


Functional malfunction of the 
valve body assembly. 


Replace the valve body assembly. 


Wear of the front clutch piston 
or retainer, or malfunction of the 
D-ring © or seal ring ©. 


Disassemble the transmission itself and 
check whether or not there is wear of the 
front clutch piston and retainer inner 
circumference, or damage of the D-ring 
and/or seal ring. If there is any wear or 
damage, replace the piston, retainer, D-ring 
and/or seal ring. 
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F4A33 HYDRAULIC PRESSURE TEST DIAGNOSIS CONT. 


Condition 


6. Improper rear 
clutch pressure. 


7. Improper end 
clutch pressure 


8. Improper low- 
reverse brake 
pressure 


9. Improper torque 
converter pressure 


Probable Cause 


Malfunction of D-ring © of rear 
clutch piston, retainer seal ring 
© and seal rings @ and © of 
input shaft. 


Corrective Action 


Disassemble the rear clutch, check input 

shaft seal ring, retainer seal ring, piston D 
ring, etc. and replace broken or damaged 
parts. 


Functional malfunction of the 
valve body assembly. 


Malfunction of seal ring @ or 
the D-ring @ and/or oil seal © 
of end clutch. 


Replace the valve body assembly. 


Disassemble the end clutch and check the 
oil seal or D-ring of the piston, seal ring of 
the retainer, etc.; replace if there are cuts, 
scars, scratches or damage. 


Functional malfunction of the 
valve body assembly. 


O-ring between valve body and 
transmission damaged or 
missing. 


Replace the valve body assembly. 


Remove the valve body assembly and 
check to be sure that the O-ring at the 
upper surface of the upper valve body is 
not missing or damaged; install or replace 
the O-ring if necessary. 


Functional malfunction of the 
valve body assembly. 


Replace the valve body assembly. 


Malfunction of the D-ring @ of 
the low-reverse brake piston or 
the @ of the retainer. 


Clogging or leaking of the oil 
cooler and/or piping. 


Malfunction of the torque 
converter. 


Disassemble the transmission itself and 
check the D-ring and O-ring for damage; 
replace if there are cuts, scars, scratches or 
damage. 


Repair or replace, as necessary, the cooler 
and/or piping. 


Replace the torque converter. 
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Select lever| Engine Shift 


position | speed rpm | position 


D Approx. 

3 (SW-ON) 2,500 4th gear 
D Approx. 

4 | (SW-OFF) 2,500 3rd gear 
Approx 

2 2,500 2nd gear 


NOTE 

- must be 10 kPa... or less. 

SW-ON: Switch ON the overdrive control switch 
SW-OFF: Switch OFF the overdrive control switch 


Standard oil pressure kPa 


© © © © © © © 
Reducing| Kickdown | Kickdown Front Rear clutch | End Clutch |Low-reverse| Torque- 
pressure brake converter 
pressure 


brake clutch clutch clutch reverse 
pressure pressure pressure pressure pressure brake 
(Apply) pressure 


ui Е 
360-480 | 100-210 
(250-310)* 


360-480 | 830-900 830-900 830-900 830-900 830-900 
360-480 | 830-900 Е 830-900 ЕЈ 
И 2 d ibi 


1640-2240 1640-2240 
233-319 450-650 
1500 1500 1500 
or more or more or more 


x: Hydraulic pressure is generated, but not the standard value 
* This pressure is generated when PCSV is driven at 50% duty using MUT. 


360-480 | 830-900 ва 830-900 = 


360-480 
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23 - 2 - 27 
TORQUE CONVERTER STALL TEST Р 


The stall test involves determining the maximum 
engine speed obtained at full throttle in “D” or “К” 
with the vehicle held. 

The test checks torque converter stator overrunning 
clutch operation and the holding ability of clutches and 
brakes. 


WARNING: While performing this test allow no- 
one to stand in front of or behind the vehicle. 


(1) Ensure transaxle and engine are at operating 
temperature. 

(2) Check transaxle fluid level. 

(3) Chock the rear wheels. 

(4) Attach engine tachometer and support so that 
it is visible from the drivers seat. 

(5) Apply parking and service brakes fully. 

(6) Start engine and select *D". 

(7) Fully depress accelerator pedal and read maxi- 
mum engine r.p.m. 


CAUTION: Do not hold throttle open longer than 
is necessary to obtain maximum engine r.p.m. 
and NEVER LONGER THAN EIGHT 
SECONDS AT A TIMFE. 

Always allow the transaxle to cool down 
between tests by running the engine at 1000 
r.p.m. in neutral. 


(8) Stall speed should be 1800 to 2800 r.p.m. 
(9) Select “R” and repeat step 7. 


Diagnosis 


(1) If stall speed is higher than specified in “D” the 
rear clutch is slipping. 

(2) If stall speed is higher than specified in “R” the 
front clutch or low-reverse band is slipping. 

(3) If stall speed is lower than specified and is the 
same in "D" or "R" insufficient engine output is 
indicated, or the torque convertor overrunning clutch 
is slipping. 


23-3-1 
SECTION 3 — MAINTENANCE AND ADJUSTMENT 


LUBRICATION 


Fluid Level 


The dipstick is located in the right front section of 
the engine compartment. To check the level, use the 
following procedure: 

Apply the parking brake and with the engine idling 

and transaxle at normal operating temperature, 

engage each gear briefly, ending with the selector 
in *N" neutral. 


NOTE: The transaxle must be at normal 
operating temperature to obtain an accurate 
dipstick reading. 


Withdraw the dipstick and wipe clean with a lint free 
cloth. Install the dipstick into the transaxle case, with- 
draw and check the level. The level must be within the 
“hot” range on the dipstick, refer Fig. 1. 


CAUTION: Avoid entry of dirt into the transaxle 
by ensuring that the dipstick is properly seated. 
Maintaining the transaxle to the correct level 
with the recommended fluid is essential for 
correct operation of the unit. 


09Р0010 


72М0009 


Fig. I—Automatic transaxle fluid level 


Fluid Changing Procedure 


(1) Raise the vehicle and place a large drain tray 
under the differential and oil pan drain plugs. 


(2) Remove the drain plugs and allow the fluid to 
drain, refer Fig. 2. 

(3) Remove the oil pan retaining bolts and remove 
the oil pan. 

(4) Check the oil filter for clogging or damage and 
replace if necessary. 

(5) Install the drain plugs and tighten to specified 
torque. 
(6) Clean the transaxle case gasket surface and oil 
pan and the five magnets in pan. 

(7) Install the five magnets free from dust to the five 
recesses provided in the oil pan. 

(8) Install the oil pan with a new gasket, tighten bolts 
to the specified torque. 


1750147 


Fig. 2—Transaxle drain plugs 


(9) Initially pour 4 litres of the specified А Т.Е. into 
the transaxle through the dipstick hole. 

(10) Start the engine and allow to idle for at least two 
minutes. With the park brake on, move the selector 
lever momentarily to each position ending in “N” 
neutral position. 

(11) Add sufficient АТ.Е to bring the fluid level to 
the lower mark on the dipstick. Re-check fluid level 
after the transaxle has reached operating temperature. 
The fluid level should be between the upper and lower 
marks of the *HOT" range on the dipstick. Insert the 
dipstick fully to prevent dirt entry into transaxle. 
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ADJUSTMENTS 
KICKDOWN BAND ADJUSTMENT 


(1) Thoroughly clean the kickdown servo cover and 
surrounding area. 

(2) Disconnect the kickdown servo switch harness 
connector. 

(3) Remove the snap ring, refer Fig. 3. 


© 89215 


Fig. 3—Removing kickdown servo cover snap ring 


(4) Using suitable pliers, remove the cover from the 
transaxle, refer Fig. 4. 


Fig. 4—Removing kickdown servo cover 


(5) Using special tool E21M74B (F4A23 models) or 
E23MI3-1 (F4A33 models) hold the piston to prevent 
it rotating and loosen the lock nut, refer Fig. 5. 

(6) Loosen the lock nut to the *V" channel in the 
adjuster rod. 

(7) Tighten the adjuster rod to 10 Nm using Special 
Tool E21M74-1 on F4A23 and F4A33 models and a 
suitable torque wrench and then back it off. Repeat 
this operation twice. 


© 89210 


Fig. 5—Loosening the lock nut 


(8) Tighten the adjusting rod to 5 Nm then back off 
2 to 2% turns, refer Fig. 6. 

(9) Tighten the lock nut to 25 to 33 Nm, while using 
Special Tool E21M74B on F4A23 models and 
Е23М13-1 on F4A33 models and make sure the 
adjusting rod does not rotate. 

(10) Install a new “D” ring in the servo cover groove. 
(11) Install the cover and snap ring. 


E21M74-1 (F4A23 and F4A33) 


© 8921 


Fig. 6—Tightening adjuster rod 
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HYDRAULIC PRESSURE ADJUSTMENTS 


Refer to Section 2 for Hydraulic test procedure and 
specifications. 


Line Pressure 


(1) Remove the oil pan drain plug and allow the fluid 
to drain. 

(2) Remove the oil pan retaining bolts and remove 
the oil pan. 

(3) Remove the oil filter. 

(4) Remove the oil temperature sensor bolts and 
remove the sensor. 

(5) Disconnect the solenoid valve wiring harness 
connector. 

(6) Press the tabs of the solenoid valve harness 
grommet connector and push the connector into the 
transaxle case. 


== ои 

í E = 

ce 
s 


s М 
Қысы 
ae 


Fig. 7—Removing solenoid valve connector 


ТҒА0349 


(7) Remove the valve body mounting bolts, refer Fig. 
8 and remove the valve body, taking care not to drop 
the manual valve. 


Fig. 8—Valve body mounting bolts 


(8) Adjust the line pressure by turning the adjusting 
screw at the regulator valve, refer Fig. 9. Turn the screw 
clockwise to decrease line pressure or anti-clockwise 
to increase line pressure. 


NOTE: Line pressure will change 38 kPa for each 
turn of the screw, both transmissions. 


- Әу pressure 


V re» 


Increase 
pressure 


Fig. 9—Line pressure adjustment 


(9) Install a new “O” ring to the location shown in 
Fig. 10. 


(10) Fit a new “O” ring to the solenoid valve 
connector. 


(11) Install the valve body ensuring that the manual 
control shaft detent plate pin is correctly located in the 
manual control valve recess, and insert the solenoid 
valve connector in the case, positioning it as shown in 
Fig. 11, ensuring that wiring is not trapped. 

(12) Install the oil temperature sensor in the position 
shown in Fig. 12, install the valve body mounting bolts 
as shown in Fig. 13, tighten to the specified torque. 


175101 


Fig. 10— “O” ring location 
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Fig. 11—Solenoid valve connector position 


Oil 
temperature 
sensor 


ТҒА0110 


Fig. 12—Oil temperature sensor location 


(13) Install the oil filter. 

(14) Fit a new oil pan gasket and install the oil pan 
tightening the bolts to the specified torque. 

(15) Install the differential drain plug. 

(16) Fill the transaxle using specified A-T.F. 

(17) Check line pressure using a suitable gauge and 
adaptor, refer to Section 2 for test procedure and 
specifications. 


Valve body 


* The length of the valve body installing bolts are as 
follows. 


Bolt A — 18mm long 
B — 25mm long 
C — 40mm long 


Оду 


Во l ` 1770157 


Bolt A — 18mm long 
B — 25mm long 


C— 40mm long Loom clip 


ZI 


= 
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Fig. 13—Valve body bolt lengths 


Reducing Pressure 


(1) Perform steps 1 to 3 as outlined in "Line Pressure 
Adjustment". 

(2) Adjust reducing pressure by turning screw shown 
in Fig. 14. Turn clockwise to decrease and anti- 
clockwise to increase pressure. 


NOTE: Reducing pressure will change 45 kPa for 
each turn of the screw, both transmissions. 


(3) Perform steps 14 to 17 as outlined in “Line 
Pressure Adjustment". 


Fig. 14—Reducing pressure adjusting screw 
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Reducing Pressure Adjustment Using MUT 


1. Using a Multi-Use-Tester, adjust the reducing 
pressure adjustment screw so that the kickdown brake 
pressure is 275425 kPa when the pressure control 
solenoid is at 50% duty. 


Standard Value: 275 + 25 kPa 


NOTE: Oil pressure change for each turn of the 
adjusting screw = 22 kPa when pressure control 
solenoid is activated by the MUT. 


2. Check after completing this adjustment that the 
reducing pressure is 370 to 390 kPa. 


CAUTION: The adjustment should be made at an 
oil temperature of 70-80°C. 

If the adjustment is made at an oil 
temperature that is to high the line pressure will 
decrease during idling, give an incorrect 
pressure. 
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INHIBITOR SWITCH ADJUSTMENT 


(1) Disconnect the shift control cable from the 
manual control lever at the transaxle. 

(2) Rotate the manual control lever clockwise to the 
Park position. 

(3) Rotate the control lever anti-clockwise two 
detents to select the Neutral position, refer Fig. 15. 

(4) Insert a 5 mm diameter rod or drill into hole “B” 
of the control lever to engage in the recess of the 
inhibitor switch, refer Fig. 15. 

(5) If the rod or drill fails to engage in the inhibitor 
switch recess, loosen the switch mounting bolts and 
rotate the switch until the rod or drill can be engaged. 

(6) Tighten mounting bolts to the specified torque 
and remove the rod or drill. 


Manual 
control 
lever 


Attaching 
bolt 


09A0111 
Manual 
control 
lever 


Cross-section A-A 


Top hole ^ 


Inhibitor 


e—— —— switch 


Flange 


hole body 


175133 


Manual control lever 


Cross-section A-A 


Top hole Manual control lever 


Inhibitor 


Switch body 09М0062 


Fig. I5—Inhibitor switch adjustment 


(7) Select *N" at the selector lever and loosen the 
control cable to manual control lever coupling 
adjusting nut to set the cable and lever free. 

(8) Gently pull the transmission control cable in the 
direction of the arrow in Fig. 16 and tighten the 
adjusting nut to the specified torque. 


Adjusting nut 


BA sade 


Fig. 16— Control cable adjusting nut 


(9) Move the Selector lever through all positions and 
note that the indicator aligns with the gear ratio 
selected. 

(10) Ensure the-vehicle starter operates only іп the “N” 
and “P” positions and the reverse lights operate in the 
*R" position. 
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THROTTLE POSITION SENSOR (T.P.S.) 
ADJUSTMENT WITH CARBURETTOR 


Check Procedure 


NOTE: To obtain accurate readings it is recom- 
mended that digital type instruments are used. 


(1) Ensure that the engine is at normal operating 
temperature and idle speed is adjusted to specifications. 

(2) With the wiring connected to the T.P.S., switch 
ignition ON. 

(3) Using suitable probes, connect a voltmeter 
between terminals 1 and 2 (positive to terminal 1), refer 
Fig. 17, for terminal numbers. 


NOTE: Use care to avoid damage to the wiring 
when inserting probes. 


(4) Voltage should be 4.5 to 5.0 V, if voltage is not 
to specifications proceed as follows: 

(a) Switch ignition OFF and disconnect wiring 
at T.P.S. 

(b) Connect an ohmmeter between terminals 1 
and 2 of the T.P.S. connector. Resistance should be 
3.5 to 6.5 kOhms. 

(c) If resistance is not as specified replace the 
T.PS. 

(d) If resistance is as specified check the wiring 
between the T.P.S. harness connector and the 
transaxle control unit for open or short circuits. If 
a fault is evident, locate and correct the fault. 
(5) If voltage is as specified at step 3, check voltage 

between terminals 2 (negative) and 3 (positive), voltage 
should be 12 + 1% of the voliage measured at step 
3. If voltage is not as specified, correct using the 
adjusting screw, refer Fig. 17. 


NOTE: To calculate percentage proceed as 
follows: 


Voltage between 2 and 3 


100 
Voltage between 1 and 2 
Sample calculation: 
905 100 = 12.6% 
4.96 


NOTE: If the throttle position sensor has been 
loosened or removed for any reason, it may be 
necessary to loosen and re-position the sensor 
to achieve the required value. 


(6) With the voltmeter still connected between 
terminals 2 and 3, move the throttle slowly from the 
idle position to full open throttle. The resistance should 
increase slowly to between 90 and 102% of voltage 
measured at step 3. 

(7) If any of the above conditions do not apply or 
correct adjustment can not be achieved the throttle 
position sensor should be replaced. 


Adjusting screws 


1FU150 


(1) Power supply 
<3) Output Terminal (1) 


(2) Ground 
Ne 


Terminal G) | Terminal © 


Fig. 17—Throttle position sensor 


T.P.S. ADJUSTMENT ECI-MULTI 
Refer Group 13—Section 2. 


ACCELERATOR PEDAL SWITCH ADJUSTMENT 
(Where fitted) 


(1) Start engine and run until normal operating 
temperature is reached. 

(2) Switch ignition OFF. 

(3) Depress the accelerator pedal gradually to the 
point where the switch is turned from ON to OFF (a 
definite click should be audible, however if necessary 
an ohmmeter can be connected across switch 
terminals). 

(4) Measure stroke B, refer Fig. 18. Stroke should 
be 4 to 8 mm. 

(5) 1f necessary adjust stroke by loosening the lock 
nut and turning the adjusting bolt. 


Accelerator 
pedal switch 


Fig. 18—Accelerator pedal switch adjustment 
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SECTION 4 — TRANSAXLE OVERHAUL F4A23 


SPECIFICATIONS 


TY Pee а ette sa sta qa eee eet p p eui tees Electronically controlled 4 speed (including 
overdrive) automatic with torque converter and 
lock up clutch 


моде а yu coL i eR EARUM sities F4A23-K2-LPN 25 tooth spline drive shaft 
Engine ovens erue RU a yes 4G54 Carburettor 
Torque converter 
—stall torque тайо............................. 1.90:1 
—stall speed (грп)............................. 1800 to 2800 
Lubrication 
—pump іуре.................................. Involute gear 
Шаурен ынк ка Азалы ыны Mitsubishi Magna ELC-4-SP 
—fluid Capacity зз cece see e I p RE Rey 6.1 litres 
Gear ratios 
Ian gU" 2.551:1 
Second Jod) а лы лықа s hee EE 1.488:1 
Third Т Hare uot re pa pe OR RE 1.000:1 
Fourth ои ни AE eges REX IE УЛТ 0.685:1 
Reverse ыса смола Wu a See ae NC CENE EN SS 2.176:1 
Transfer gear ratio ............................... 1.125:1 
Differential тайо................................. 3.466:1 
Final drive ratio ................................. 3.900:1 
Speedometer 
—drive gear (евіһ.............................. 36 
—driven gear (евіһ............................. 29 
Kickdown band adjustment ....................... Tighten to 10 Nm and back off. Repeat twice. 


Tighten to 5 Nm and back off as follows — 2 
to 2% turns 


Front clutch (No. of discs) ........................ 3 

Rear clutch (No. of discs) ......................... 3 

End clutch (No. of discs) ......................... 4 

Low-reverse brake (No. of discs) ................... 6 

Input shaft end play ............................. 0.3-1.0 mm 
Transfer shaft end play ........................... 0-0.025 mm 
Oil pump gear side clearance ...................... 0.03-0.05 mm 
Front clutch end ріау............................. 0.7-0.9 mm 
Rear clutch end play ............................. 0.4-0.6 mm 
Low reverse brake end ріау........................ 1.0-1.3 mm 
Differential case pre-load ......................... 0.08-0.13 mm 
Differential side gear and pinion backlash........... 0.025-0.150 mm 
Transfer idler gear ргеоад........................ 1.5 Nm 


End clutch end ріау.............................. 0.6-0.85 mm 


Identification 
Mark 


о № — О <o оо Ñ 
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SPECIFICATIONS CONT. 


Pressure plate selection chart for adjustment of Low Reverse Brake end play: 
Thickness 


M.M.A.L. 
Part Number 
MD731720 
MD731721 
MD727801 
MD731000 
MD727802 
MD731001 
MD727803 
MD731002 


Transfer shaft END PLAY spacer selection chart: 
Thickness 


(mm) 
1.20 
1.23 
1.26 
1.29 
1.32 
1.35 
1.38 


M.M.A.L. 
Part Number 
MD723160 
MD723161 
MD723162 
MD723163 
MD723164 
MD723165 
MD723166 


Thickness 
(mm) 
1.41 


Clutch pack clearance snap ring selection chart:- 


—front and rear clutches 


Thickness 
(mm) 


—end clutch 


1.6 
1.8 
2.0 
2.2 


1.05 


1.30 
2.05 


Identification 
Mark 
None 

Blue 


M.M.A.L. 
Part Number 
MD955630 
MD955631 
MD955632 
MD955633 


MD715800 
MD715801 
MD720849 


Input shaft end play spacer selection chart: 


Thrust race 
#3 (metal) 


Thickness 


mm 


Thrust race 
#1 (fibre) 
Thickness 


3 
3 


F oo o о p t oO 


ÑD ee ee 


Part Number of 
Thrust Washer Set 


MD997854 
MD997847 
MD997848 
MD997849 
MD997850 
MD997851 
MD997852 
MD997853 


Thickness 


M.M.A.L. 
Part Number 
MD723167 
MD723168 
MD723169 
MD723170 
MD723171 
MD723172 
MD723173 


Thickness 
(mm) 
2.4 
2.6 
2.8 
3.0 


Identification 
Mark 


О РХ Зло 


Thickness 


Identification 
Mark 
Blue 
Brown 
None 
Blue 


None 
Green 


М.М.А І. 
Part Number 
MD727804 
MD731003 
MD727805 
MD731004 
MD731005 
MD734766 
MD734767 


M.M.A.L. 
Part Number 
MD723174 
MD723175 
MD723176 
MD723177 
MD723178 
MD723179 
MD723180 


M.M.A.L. 
Part Number 
MD955634 
MD955635 
MD955636 
MD955637 


MD715802 
MD715803 
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SPECIFICATIONS CONT. 


Differential case preload spacer selection chart: 


Thickness M.M.A.L. Thickness M.M.A.L. Thickness M.M.A.L. 
(mm) Part Number (mm) Part Number (mm) Part Number 
1.10 MD710454 1.55 MD710464 2.00 MD715958 
1.13 MD700270 1.58 MD706571 2.03 MD715959 
1.16 MD710455 1.61 MD710465 2.06 MD715960 
1.19 MD710456 1.64 MD710466 2.09 MD715961 
1.22 MD700271 1.67 MD706570 2.12 MD715962 
1.25 MD710457 1.70 MD710467 2.15 MD715963 
1.28 MD710458 1.73 MD710468 2.18 MD715964 
1.31 MD706574 1.76 MD706575 2.21 MD715965 
1.34 MD710459 1.79 MD710469 2.24 MD715966 
1.37 MD710460 1.82 MD710470 2:27 MD715967 
1.40 MD706573 1.85 MD700272 2.30 MD715968 
1.43 MD710461 1.88 MD710471 2.33 MD715969 
1.46 MD710462 1.91 MD715955 2.36 MD715970 
1.49 MD706572 1.94 MD715956 2.39 MD715971 
1.52 MD710463 1.97 MD715957 2.49 MD722734 
2.45 MD722735 
2.48 MD722736 


Differential pinion and side backlash spacer slection chart: 


0.75-0.82 mm MD722986 1.01-1.08 mm MD722983 
0.83-0.92 mm MD722985 1.09-1.16 mm MD722982 
0.93-1.00 mm MD722984 


Valve body spring identification Wide diameter Outside diameter Length 
(mm) (mm) (mm) 


Pressure control spring ........................... 0.45 7.6 21.3 
Torque converter control spring ................... 1.30 9.0 22.6 
Regulator өргіпр................................. 1.40 15.0 52.0 
Rear clutch exhaust spring ........................ 0.70 6.8 27.4 
2-3 shift spring .................................. 0.80 7.0 27.5 
1-2 shift spring .................................. 0.60 7.6 26.6 
Relief ври та u. ansa es «есе pU e gra ee ace y ga 1.00 7.0 17.3 
Reducing spring ................................. 1.2 8.9 29.5 
N-R control spring............................... 0.70 9.2 32.1 
End clutch өргіпр................................ 0.60 6.6 24.4 
Shift control spring .............................. 0.50 5.7 26.8 


Damper clutch spring ............................ 0.70 6.2 14.2 
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TORQUE SPECIFICATIONS 


Nm 

Transaxle mounting bracket to transaxle ............ 60 to 80 
Transaxle mounting bracket to body ................ 40 to 50 
Selector lever mounting nut ....................... 14 to 20 
Starter motor mounting bolt ...................... 27 to 34 
Drive shaft nut .................................. 200 to 260 
Transaxle stay to епріпе........................... 65 to 85 
Transaxle stay to transaxle ........................ 30 to 42 
Bell housing cover to епгіпе....................... 8 to 10 
Transaxle mounting bolt (10Т7)..................... 30 to 40 
Transaxle mounting bolt (7Т)...................... 43 to 34 
Torque converter to drive plate .................... 73 to 77 
Drive plate-to-converter tightening bolt ............. 46 to 53 
Drain plug. «us usia tes EN Ede eater onde Oe OR 30 to 35 
Pressure check plug .............................. 8 to 10 
Pulse generator mounting бок..................... 10 to 12 
Bearing retainer screw ............................ 17 to 22 
Боск plate bolt. oreste pcie RED RERUMS 48 to 60 
Oil cooler connector ............................. 15 to 22 
Converter housing bolt ........................... 19 to 23 
Oil pan bolt... oi ee eto PODER ate cee eS 10 to 12 
Kickdown servo piston plate screw ................. 6 to 8 
One-way clutch outer race bolt .................... 25 to 35 
Differential drive gear bolt ........................ 130 to 140 
Manual control lever пш.......................... 17 to 21 
Manual control shaft set screw .................... 8 to 10 
Inhibitor МСА one eet 10 to 12 
Sprag rod support bolt ........................... 20 to 27 
Pump housing-to-reaction shaft support bolt ........ 20 to 27 
Oil pump assembly mounting bolt ................. 15 to 22 
Valve body Вой.................................. 4to 6 
Valve body assembly mounting bolt ................ 10 to 12 


Oil filter bolt 
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SPECIAL TOOLS 

ВАМ бан tts oo Ia de ы А Ды nul ukta ett Bearing puller 

ЕМ бр a soeur e DH eC Ea odia ЛЫГА ЫМ G aed Jaws — annulus inner gear removal 

E2IM83 о LU oed etu ted ut на А у Front clutch spring compressor 

EI673MCT. Lee mero que. TM Ee Bearing puller 

E1673610/2:8 н te CE dd adie m a NOTES Step plug — annulus and differential bearing 
removal 

ВАЗА КА а nete ШЫМ Lee ыы А Installer — annulus bearing and gear 

E7403. 222i canti уа Puch СЫ I e rd red Installer — differential bearing and transfer 
shaft output bearing 

ЕЛВЕ es t eatis Installer — transfer shaft input bearing 

БА МЗб а P-—————————— eer Adaptor — idler gear shaft installation 

Е2ІМАО сат EE DI e e A UR oe ee Installer — end clutch circlip 

E9053 teh sete iad ver eu ere ei dae doe dt Installer — pump seal 

E2IMIMA y s ayq een er b ke SETA TRE EA Installer — drive shaft oil seal 

ЕӘТМ TAG ass баллы erret tu ede yaa ја а RR Adaptor — oil pressure gauge 

E2IMA3 tuom oce desit а emm e e ed Compressor — front clutch 

EAS oce eus ee dda н ee d ЫН EN gigs Oil pressure gauges (without adaptors) 

E2IMYTYAB. iouis лав рана ари оа dep ds Kickdown band adjustment 

E2 MBO ia ege perse ari ға йа ta dodge p aha Adaptor — idler gear pre-load adjustment 

БМА сел nit Ahi Ы DUST Expander — end clutch circlip — use with Е21М40 

ЕТО R52 iu mee t EAE e ned Jaws — Transfer shaft bearing removal 

ЕЛЫ AY BUS оаа аа aa dine outs IMPOR best vg Jaws — Differential bearing removal 

ELOI S DIS a iser t eene eux PN D RU pose SS Jaws — Transfer shaft (output end) bearing 
removal 

27403 (use with E75» AY «cepe Ses emma reed Adaptor — Bearing installer differential 

ЕМО МАДА Ато оқы eet et te Ob tie der td аи Electrical tester (3 wire) 

Bo MA TI ohhh c ut aig ant veto ec аъ БЕГЕН Remover/installer centre support 

ES INI aL asi cee ache sabaha ento та ын eim ia Dial indicator extension 

МВО О erstes toe ph b ya kas Ea RA Multi-use-tester 

MRPSA aaa aa huq aS ete ышы ud dpi ae ar EE ROM pack 

© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B REVISED 
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TRANSAXLE REMOVAL 


(1) Disconnect the negative (—) battery cable. 

(2) Remove the air cleaner assembly. 

(4) Disconnect all electrical wiring from the 
transaxle. 

(4) Disconnect the select control cable, refer Fig. 1. 


09A0120 


Fig. 1— Control cable removal 


(5) Disconnect the speedometer cable or pulse 
generator wiring. 

(6) Disconnect transaxle oil cooler hoses from the 
transaxle. 


NOTE: Plug the hoses and connections to prevent 
the ingress of dirt and moisture. 


(7) Remove the engine undercover. 
(8) Remove the differential and oil pan drain plugs 
and drain the transaxle fluid. 


1750147 


Fig. 2—Transaxle drain plug 


(9) Remove the transaxle to engine attaching bolts, 
refer Fig. 3. 


Fig. 3—Transaxle attaching bolts 


(10) Disconnect the wiring and remove the starter 
motor. 

(11) Raise the front of the vehicle and support on 
stands in the locations outlined in Group 00 General 
Information. 

(12) Remove the front wheels. 

(13) Using a suitable puller disconnect the lower arm 
and tie rod end ball joints from both knuckles. 

(14) Withdraw the driveshafts from the transaxle and 
transfer shaft, refer Fig. 4, and support to avoid 
damaging the joints. 

(15) Remove the transfer shaft centre support to 
engine attaching bolts and withdraw the transfer shaft 
from the transaxle. 


NOTE: A pry bar is recommended for drive shaft 
removal. Do not insert prybar to a depth of 
more than 7 mm or damage to the oil seal may 
occur. 


Transaxle 


Pry bar 


E1152€ 
Fig. 4— Drive shaft removal 
(16) Remove the crossmember (Right member). 


Refer Group 33. 
(17) Remove the torque converter lower cover plate 
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(18) Remove the torque converter to drive plate 
attaching bolts, refer Fig. 5, and push the torque 
converter towards the transaxle. 


Fig. 5—Removing torque converter attaching bolts 


(19) Support the transaxle on a suitable jack or hoist 
ensuring that excessive pressure is not exerted on the 
transaxle oil pan. 

(20) Remove the transaxle mounting through bolt, 
refer Fig. 6. 

(21) Pry the caps out of the right hand fender inner 
panel, remove the bracket to body attaching bolts, refer 
fig. 6, and remove the bracket. 


Fig. 6—Transaxle attaching bolts 


(22) Remove the mounting bracket from the transaxle. 

(23) Remove the remaining transaxle to engine 
attaching bolts. 

(24) Move the transaxle away from the engine and 
lower the jack to remove the transaxle. 


TRANSAXLE INSTALLATION 


Install by reversing the removal procedure, noting the 
following: 


(1) Install the torque converter in the transaxle. 


NOTE: Do not attempt to fit the torque converter 
to the drive plate and install the transaxle to it, 
as seals will be damaged. 


(2) Tighten all bolts to the specified torque. 

(3) Adjust the select control cable as outlined in 
Section 5. 

(4) Fill the transaxle with the specified fluid, start 
the engine and move the gear shift lever through all 
positions finishing in the N position, check that the 
fluid level is as shown in Fig. 7. 


NOTE: The temperature should be within 
70-80°C to obtain a correct reading. 


09Р0010 


COLD нот! 


Flud level must be 
within this range 


09Р0011 


Fig. 7--Соггесі fluid level 


(5) Road test the vehicle to check transaxle 
operation. 


TORQUE CONVERTER FLUSHING 


When a transaxle failure has contaminated the fluid, 
the torque converter should be flushed to insure that 
metal particles or sludged oil are not later transferred 
back into the reconditioned transaxle. Also flush and 
blow out the oil cooler and its lines. 


Machine Flushing 


Machine cleaning is recommended; using the type 
which rotates the converter while pumping cleaning 
fluid through it. The machine automatically adds timed 
blasts of compressed air to the cleaning fluid as it enters 
the converter, providing thorough cleaning. 
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ALUMINIUM THREAD REPAIR 


Damaged or worn thread in the aluminium trans- 
axle case and valve body can be repaired by the use 
of Heli-Coils. Essentially, this repair consists of drilling 
out the worn or damaged threads, tapping the hole with 
a special Heli-Coil tap and installing a Heli-Coil insert 
in the tapped hole. This brings the hole back to its 
original thread size. Heli-Coil tools and inserts are 
readily available from most automotive parts dealers. 


NOTE: Some thread drag may occur in screwing 
a bolt into the installed Heli-Coil insert; there- 
fore, a torque reading should be taken of the 
thread drag with a torque wrench and added to 
the specified bolt torque, so that all bolts 
securing a particular part will be tightened to 
the same torque. 


TRANSAXLE DISASSEMBLY 


Prior to removing any transaxle sub-assemblies, plug 
all openings and thoroughly clean exterior of the unit, 
preferably by steam. Cleanliness throughout the entire 
disassembly and assembly procedure cannot be over- 
emphasized. When disassembling, each part should be 
washed in a suitable solvent, then dried by compressed 
air. Do not wipe parts with shop towels. 

All mating surfaces in the transaxle are accurately 
machined; therefore, careful handling of parts must be 
exercised to avoid nicks or burrs. 


INPUT SHAFT END PLAY 


Measuring drive train end play before disassembly 
will usually indicate when a thrust washer change is 
required (except when major parts are replaced). 

(1) Attach a dial indicator to the transaxle converter 
housing with the plunger seated against the end of the 
input shaft, refer Fig. 8. 

(2) Move the input shaft in and out to obtain an end 
play reading. 

(3) Record the end play for reference when reassem- 
bling the transaxle. Refer to specifications for the 
correct end play. 


Fig. 8— Checking input shaft end play 


SUB-ASSEMBLY REMOVAL 


(1) Remove pulse generators A and B, refer Fig. 9. 
(2) Remove the manual control lever and inhibitor 
switch, refer Fig. 10. 


Pulse generator “B” 


Fig. 9—Pulse generator location 


Fig. 10—Inhibitor switch removal 


NOTE: Thread the nut onto the control shaft to 
prevent thread damage during repair work. 


(3) Position the transaxle with the oil pan up and 
remove the oil pan and gasket. 

(4) Remove the oil filter. 

(5) Remove the oil-temperature sensor installation 
bolts and remove the sensor from the installation 
bracket and push the gromet from the transaxle case 
and remove the sensor. 


23.459 


Gromet 


1750428 1770005 


Fig. 11—Oil temperature sensor Fig. 14—End clutch cover 


6) Remove the valve body attaching bolts, refer Fig. : 
> в remove the ive body "E (УНЕ (9) Remove the end clutch, refer Fig. 15. 


NOTE: Do not allow the manual valve to slide 
out when removing valve body. 


(7) Remove the transfer shaft cover retainer, refer 
Fig. 13. 


Fig. 15—Removing end clutch 


(10) Remove the end clutch thrust washer, refer Fig. 
16 and clutch hub, refer Fig. 17 and remove the thrust 
Fig. 12—Valve body attaching bolts bearing. 


NOTE: The bearing may stick to th d clutch 
(8) Remove the end clutch cover bolts and remove hub usur ПЫ ue Шылым 


cover, refer Fig. 14. 


Fig. 13—Transfer shaft cover retainer Fig. 16—Remove end clutch thrust washer 
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(11) Remove the end clutch hub, refer Fig. 17. 


Fig. 17—Removing end clutch hub 


(12) Remove end clutch shaft, refer Fig. 18. 


f, 


1770011 


Fig. 18—Removing end clutch shaft 


(13) Position and support the transaxle with the 
engine mounting face up. 


NOTE: Avoid damaging the input shaft projecting 
from the rear of the housing. 


Converter 
housing 


1770052 


Fig. 19—Torque converter housing bolts 


(14) Remove torque converter housing attaching bolts, 
refer Fig. 19, and remove the housing. 

(15) Remove the oil pump mounting bolts and remove 
the oil pump by carefully levering with two 
Screw-drivers. 


NOTE: Do not damage the gasket surface while 
removing the pump. 


(16) Remove the differential assembly. 
(17) Remove the fibre thrust washer, refer Fig. 20. 


1770015 


Fig. 20— Removing thrust washer 


(18) Pull the input shaft upwards, and remove the 
front and rear clutch together, refer Fig. 21. 


Z 


1750167 


Fig. 21—Removing front and rear clutch 


(19) Remove the thrust bearing, refer Fig. 22, and 
the clutch hub, refer Fig. 23. 


23 -4-П 


ee _ 
f — 21750168 


Fig. 22—Removing thrust bearing Fig. 25—Removing kickdown drum 


Fig. 23—Removing clutch hub Fig. 26—Removing kickdown band 


(20) Remove the thrust race and thrust bearing, refer Я . 
Fig. 24, the kickdown drum, refer Fig. 25, and the (21) Remove the kickdown servo cover snap ring and 


kickdown band, refer Fig. 26. kickdown switch, refer Fig. 27. 


Kickdown servo 
Switch 


Snap ring 


1750160 


Fig. 24—Removing thrust race and bearing Fig. 27—Removing kickdown servo cover snap ring 


23-4-12 


(22) Using a valve spring compressor with a suitable 
adaptor, compress the kickdown servo and remove the 
snap ring, refer Fig. 28. 


MA УЕ? ANS 
K б) eo 


> 1 770026 


Fig. 28—Removing kickdown servo snap ring 


(23) Release the spring compressor and remove the 
servo piston, sleeve and spring, refer Fig. 29. 


1770027 


Fig. 29—Removing kickdown servo 


(24) Remove the anchor rod, refer Fig. 30. 


Fig. 30—Removing anchor rod 


(25) Remove the centre support snap ring, refer 
Fig. 31. 


Fig. 31—Removing centre support snap ring 


(26) Using special tool E21M41 attached to the centre 
support, remove the centre support by pulling straight 
upwards, refer Fig. 32. 


E21M41 


Si 


1750 


Fig. 32—Removing centre support 


(27) Remove the reverse sun gear and forward sun 
gear together, refer Fig. 33. 


Ps 


Fig. 33—Removing reverse and forward sun gear 


1750173 
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NOTE: THE FLAT-HEAD BOLT WITH HEX- 
AGONAL HOLE MAY BE DIFFICUIT TO 
REMOVE BECAUSE OF APPLIED 
THREAD LOCK SEALANT, IF SO, 
REMOVE IT AFTER FIRST TAPPING ITS 
HEAD WITH A HAMMER AND BRASS 
DRIFT. 


í г. УӘ) 
YS, ( IS E» 
ka 12) 1750174 


Fig. 34— Removing planet pinion carrier 


(28) Remove the plant pinion carrier, refer Fig. 34. 
(29) Remove the low reverse wave spring, return 
spring, reaction plate, brake disc and brake plate, refer 
Fig. 35. 


1770037 


Fig. 37— Transfer cover removal 


(31) Remove the transfer shaft cover, refer Fig. 37. 
(32) Using a suitable punch, unstake the transfer shaft 
lock nut, refer Fig. 38. 


1750175 


Fig. 35—Removing low reverse brake 


(30) Using an impact driver, loosen the bearing 
retainer bolts, refer Fig. 36. 


1770038 


Fig. 38—Unstaking lock nut 


(33) Clamp the end of the transfer shaft in a vice with 
the lock nut side up, refer Fig. 39. 
(34) Remove the transfer shaft lock nut, refer Fig. 40. 


NOTE: THE TRANSFER SHAFT LOCK NUT 
Fig. 36— Bearing retainer removal IS LEFT-HAND THREADED. 
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1770039 


Fig. 39—Clamping the transfer shaft Fig. 42—Removing idler shaft lock plate 


(37) Remove idler shaft lock plate, refer Fig. 42. 
(38) Use special tool E21M36 to loosen the idler shaft, 
refer Fig. 43. 


1770040 


Fig. 40—Lock nut removal 1770045 


(35) With the aid of a press and a suitable drift, 
remove the transfer shaft. 
(36) Using a suitable punch, remove the transfer shaft 
bearing outer races, refer Fig. 41. (39) Remove idler shaft and remove the idler gear, and 
bearings, refer Fig. 44. 


Fig. 43—Loosening idler shaft 


w /# 


4 ` 
AG 1770106 


Fig. 41—Bearing race removal Fig. 44—Idler shaft removal 


1770046 
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1770047 


Fig. 45—Removing idler gear spacer 


(40) Remove the idler gear spacer, refer Fig. 45. 
(41) Remove the rear bearing snap ring, refer Fig. 46. 


j A 
1770048 


Fig. 46—Removing bearing snap ring 


(42) Remove the annulus gear, output flange, transfer 
drive gear and bearing as an assembly, refer Fig. 47. 


/ V, 


` 


i Ne e NO 
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Fig. 47—Removing annulus gear assembly 


(43) Remove the two bolts and parking sprag rod, 
refer Fig. 48. 


' 1770050 


Fig. 48— Removing sprag rod 


(44) Remove the set screw and the manual control 
shaft assembly. 

(45) Remove the steel ball, seat and the spring 
together at this time. 


Set screw 


Manual control 


Detent ball shaft 


Detent plate 


Spring 


1750441 


Fig. 49—Manual control shaft removal. 
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SUB ASSEMBLY OVERHAUL 
OIL PUMP 


Disassembly 


(1) Remove the “O” ring from the oil pump housing. 

(2) Remove the bolts from the pump assembly and 
separate the unit. 

(3) Measure gear clearances, refer Specifications, if 
clearances are not within specifications replace the oil 
pump assembly. 


@ 
—© 


Reaction shaft support 
Driven gear 

“O” ring 

Drive gear 

Oil pump housing 

Oil seal 

“O” ring 

. Steel ball 

. Seal ring 

. Snap ring 


1. 
2. 
3. 
4. 
5. 
6 
7 
8 
9 
0 
1 


— 


Fig. 51—01 pump components 


If clearances are within specifications, mark the 
relative position of the gears to ensure correct 
installation. 

(4) Remove the steel ball the drive gear and the 
driven gear, refer Fig. 52. 


Fig. 52—Oil pump internal components 


(5) Remove the seal rings from the reaction shaft 
support, refer Fig. 53. 

(6) Remove and discard the pump housing oil seal, 
refer Fig. 54. 

(7) Remove the O-ring and snap ring from the drive 
gear. 

(8) Clean all components in suitable solvent and 
check for damage. 


Seal rings 


170088 


Fig. 53—Reaction shaft support seal rings 


Oil seal 


170089 


Fig. 5S4—Removing oil seal 
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Assembly 


(1) Apply a coat of АТЕ to the oil seal lip and using 
special tool E9055, install a new oil seal in the pump 
housing, refer Fig. 55. 


Pump housing 


170090 


Fig. 55— Installing oil seal 


(2) Immerse the drive gear and the driven gear in 
A.T.F. and install in the pump housing, ensuring that 
the mating marks are correctly aligned. 

(3) Install the snap ring and a new “O” ring in the 
drive gear. 

(4) Install the steel ball, refer Fig. 56. 


Fig. 56—Steel ball location 


(5) Coat new seal rings with АЛ. and fit onto the 
reaction shaft support. 

(6) Fit the reaction shaft support onto the pump 
housing and install and finger tighten attaching bolts. 

(7) With the torque housing positioned engine side 
down on the bench, position and support the oil pump 
assembly in the housing to align the two oil pump 
components, refer Fig. 57. 


Fig. 57—Oil pump assembly 


(8) Tighten the pump housing to reaction shaft 
attaching bolts. 
(9) Remove the oil pump assembly and support in 
a vice fitted with soft jaws. 
(10) Torque the attaching bolts to specifications. 
(11) Rotate the oil pump and check that the pump 
gears rotate freely. 
(12) Install a new “O” ring in the groove on the 
circumferance of the pump housing and coat with 
ALE. 


FRONT CLUTCH 
Disassembly 


(1) Remove the outer snap ring and remove the 
clutch discs and plates. 

(2) Using special tool E21M43 compress the return 
spring and remove the snap ring, refer Fig. 59. 

(3) Slowly release the spring until the spring retainer 
is free of the hub. 

(4) Remove the tool, the spring retainer and the 
spring. 

(5) Invert the clutch retainer assembly and tap it on 
a block of wood to remove the piston. Remove and 
discard seal rings from the piston and the clutch 
retainer hub. 


Inspection 


Inspect facing material on all driving discs. Replace 
discs that are charred glazed or heavily pitted. Discs 
should be replaced if they show evidence of material 
flaking off or if facing material can be scraped off 
easily. Inspect driving disc splines for wear or other 
damage. Inspect steel plate and pressure plate surfaces 
for burning, scoring or damaged driving lugs. Replace 
if necessary. 

Inspect steel plate lug grooves in clutch retainer for 
smooth surfaces, plates must travel freely in grooves. 
Inspect contacting surface on the clutch retainers for 
scores, the contact surface should be protected from 
damage during disassembly and handling. Inspect 
piston seal ring surfaces in clutch retainer for nicks or 
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. Snap ring 

. Clutch plate 

Clutch disc 

Snap ring 

Return spring assembly 
“D” ring 

Piston 

“р” ring 

. Clutch retainer 
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Fig. 58—Front clutch components 


deep scratches, light scratches will not interfere with 
sealing of neoprene rings. Inspect clutch retainer inner 
bore surface for wear from reaction shaft support seal 
rings. Inspect clutch retainer bushing for wear or 
Scores. 

Inspect bore of piston for score marks, if light, 
remove with crocus cloth. Inspect seal ring grooves for 
nicks and burrs. Inspect neoprene rings for deterior- 
ation, wear and hardness. Inspect piston spring, re- 
tainer and circlip for distortion. 

Thoroughly clean all components prior to assembly 
and installation. 


E21M43 


1750264 


Fig. 59—Snap ring removal 


Assembly 


(1) Install a new “D” section sealing ring to groove 
in outside surface of piston, with the round section 
facing out, refer Fig. 60. Install a new “D” section 
sealing ring to front clutch retainer. 

(2) Coat outside surface of “D” rings with АЛ.Е апа 
push the piston into the front clutch retainer by hand. 

(3) Install return spring and spring retainer. 
Compress return spring with special tool E21M43 and 
install snap ring. 


D-Section 
ring 


Front clutch 
retainer 


1750450 


Fig. 60—“D” ring installation 


(4) Coat the four clutch plates and the three clutch 
discs with А.Е and install in the retainer as shown 
in Fig. 61. 


NOTE: When the clutch reaction plates are 
installed, make sure that all their missing teeth 
are in alignment. 


Fig. 61— Clutch disc and plate installation 
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NOTE: When new clutch discs are used immerse in 
A.LF. for at least two hours prior to installation. 


(5) Install snap ring and check clearance between 
snap ring and clutch plate. To check clearance, hold 
circumference of clutch plate down with a force of 
5 kg. Measure clearance with a feeler gauge, refer 
Fig. 62. 

(6) If the clearance fails to meet specifications, select 
a suitable snap ring, refer to specifications, to give the 
required clearance. 


Fig. 62—Checking clutch plate clearance 


REAR CLUTCH 


Disassembly 
(1) Remove the snap ring from the clutch retainer. 


. Seal rings 

. Seal ring 

. Retainer assembly 
Piston 

D-ring 

. Return spring 
Wave spring 

. Clutch plate 

. Snap ring 

. Seal 

. Thrust washer 
. Snap ring 

. Clutch disc 

. D-ring 

. Pressure plate 
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(2) Remove the clutch plates, clutch discs and the 
pressure plate from the retainer. 

(3) Remove the snap ring and the thrust race, refer 
Fig. 64. 


175060 


Fig. 64—Snap ring and thrust race 


(4) Using a screwdriver, refer Fig. 65, remove the 
wave spring. 
(5) Remove the return spring and piston. 


Inspection 


Inspect facing material on all driving discs. Replace 
discs that are charred, glazed or heavily pitted. Discs 
should be replaced if they show evidence of material 
flaking off or if facing material can be scraped off 


Fig. 63—Rear clutch components 
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Fig. 65—Removing wave washer 


easily. Inspect driving disc splines for wear or other 
damage. Inspect steel plate and pressure plate surfaces 
for burning, scoring or damaged driving lugs. Replace 
if necessary. 

Inspect steel plate lug grooves in clutch retainer for 
smooth surfaces, plates must travel freely in grooves. 
Inspect band contacting surface on clutch retainers for 
scores, the contact surface should be protected from 
damage during disassembly and handling. [nspect 
piston seal ring surfaces in clutch retainer for nicks or 
deep scratches, light scratches will not interefere with 
sealing of neoprene rings. Inspect clutch retainer inner 
bore surface for wear from reaction shaft support seal 
rings. Inspect clutch retainer bushing for wear or 
scores. 

Inspect bore of piston for score marks, if light, 
remove with crocus cloth. [nspect seal ring grooves for 
nicks and burrs. Inspect neoprene seal rings for 
deterioration, wear and hardness. Inspect piston spring, 
retainer, and circlip for distortion. 

Thoroughly clean all components prior to assembly 
and installation. 


Assembly 


(1) Install new “D” section sealing rings to inside and 
outside grooves of piston, with the round section facing 
out, refer Fig. 66. 

(2) Coat outside surfaces of "D" rings with АЛ.Е 
and push the piston into the housing by hand. 


D-section ring 
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Fig. 66—“D” section ring fitment 


(3) Install the return spring and the wave spring 
ensuring that the wave spring is correctly seated in the 
housing groove. 

(4) Coat the three clutch discs, two plates, pressure 
plate and reaction plate with A T.F. and install in the 
retainer as shown in Fig. 67. 


NOTE: When the clutch pressure plate and clutch 
plate are installed, all their missing teeth are in 
alignment. 


NOTE: When new clutch discs are used immerse 
in АДЕ. for at least two hours prior to instal- 
lation. 
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Fig. 67— Clutch disc and plate installation 


(5) Install snap ring and check clearance 
between snap ring and clutch plate. To check 
clearance hold circumference of clutch plate down 
with a force of 5 kg. Measure clearance with a 
feeler gauge, refer Fig. 68. 
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Fig. 68—Checking clutch plate clearance 


(6) If the clearance fails to meet specifications, 
select a suitable snap ring, refer to specifications, 
to give the required clearance. 

(7) Install the D-ring, thrust race and snap ring. 

Install new seal rings in the input shaft grooves. 

(8) Install the rear clutch onto the input shaft 
so that the mating mark on the rear clutch retainer 
is aligned with the groove in the input shaft, refer 
Fig. 69. 
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piston seal ring surfaces in clutch retainer for nicks or 
deep scratches, light scratches will not interfere with 
sealing of neoprene rings. Inspect clutch retainer inner 
bore surface for wear from reaction shaft support seal 
rings. Inspect clutch retainer bushing for wear or 
scores. 


Inspect bore of piston for score marks, if light, 
remove with crocus cloth. Inspect seal ring grooves for 
nicks and burrs. Inspect neoprene seal rings for 
deterioration, wear and hardness. Inspect piston spring, 
retainer and circlip for distortion. 


Thoroughly clean all components prior to assembly 
and installation. 


Assembly 


(1) Install new “D” section ring to the inner groove 
of the piston, and a new lip seal to the outer groove 
of the piston. 


(2) Coat the outer surface of the seal rings with 
AT.F. and push the piston into the retainer by hand. 


(3) Install the return spring and washer. 


(4) Fit a new snap ring onto the guide of special tool 
E2IM41 and locate the guide in the retainer, refer 
Fig. 72. 


(5) Support the retainer in a press, supported under 
the shaded area, refer Fig. 72. 


NOTE: Do not support under the arrowed section. 


(6) Position the installer on the guide and press the 
snap ring onto the retainer. 


NOTE: Stop pressing immediately the snap ring is 
located in the retainer groove. 


Installer 
Guide — Rf. 
Washer 


E21M41 | 


175063 


Fig. 72—Installing snap ring 


(7) Coat the clutch discs, clutch plates and the 
reaction plate with AT.F. and install in the retainer as 
shown in Fig. 73. 


NOTE: When new clutch discs are used immerse in 
АЛЕ for at least two hours prior to installation. 


(8) Install snap ring and check clearance between 
snap ring and clutch plate. To check clearance hold 
circumference of clutch plate down with a force of 
5 kg. Measure clearance with a feeler gauge, refer 
Fig. 74. 


Reaction plate 


Disc 


Piston 


Fig. 73— Clutch disc and plate installation 
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Fig. 74— Checking clutch plate clearance 


(9) If the clearance fails to meet specifications, select 
a suitable snap ring, refer Specifications, to give the 
required clearance. 
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KICKDOWN SERVO 


Disassembly 


(1) Remove the lock nut and withdraw the adjusting 
Screw. 

(2) Remove the piston from the sleeve. 

(3) Remove and discard the *O" and “D” rings. 


. Lock nut 
. Sleeve 


. "D" ring 
. Piston 
. Adjusting screw 
. Seal ring 
“О” 


Fig. 75—Kickdown servo components 


Inspection 


Throughly clean all components and inspect the 
sliding surfaces of the piston and sleeve for scoring or 
wear. Replace faulty components. 


Assembly 


(1) Install new *D" ring and seal ring to piston. 

(2) Install new “O” rings to sleeve. 

(3) Coat “D” ring and seal ring with АТ.Е and insert 
into sleeve, refer Fig. 76. 

(4) Install piston rod and adjusting screw. 


” ring 


Seal ring 
Pd 


Fig. 76—“D” and “O” ring installation 


NOTE: Adjust kickdown servo assembly after 
installation, refer Section 3B — *Maintenance 
and Adjustment". 


PLANET PINION CARRIER 


Disassembly 


(1) Remove the three bolts, refer Fig. 77. 


(2) Lift off the over-running clutch outer race, refer 
Fig. 78. Remove the over-running clutch end plate. 
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Fig. 77—Removing clutch race bolts 
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Fig. 78—Removing опе way clutch outer race 
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(3) Remove one of the short pinion shafts and spacer 
bushing, refer Fig. 80. Remove the pinion and ensure 
the twenty rollers inside the pinion are removed and 
put aside for reassembly. 


(4) Slide the thrust bearing from under the 
remaining pinions and lift out through the front of the 
carrier, refer Fig. 81. 


(5) Push the over-running clutch from the outer race 
using the fingers, refer Fig. 82. 
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Fig. 82—Removing one way clutch from outer race 


Inspection 


1. One way clutch 9. Rear thrust washer Thoroughly clean all components prior to inspec- 
2. Outer race 10. Thrust bearing tion. 

3. Pinion shaft 11. Short pinion А 

4. Front thrust washer “А” 12 Roller (1) Inspect over-running clutch rollers for smooth 
5. pales 13. Sear bushing round surfaces, they must be free of flat spots, chipped 
6. Long pinion 14. Front thrust washer i i 

7 Planet carrier 15: Front thrust washer “В” edges, nicks or burrs. Inspect roller contacting surfaces 
8. Spacer ring 16. Front thrust washer “С” in the cam and race for brinelling. Check roller springs 


for distortion, wear or damage. 

(2) Inspect thrust bearing and thrust surfaces for 
wear and damage, replace if necessary. 

(3) Inspect planetary gear teeth for chips or wear. 

(4) Inspect planet pinion carrier roller bearing for 
wear and score marks. 


Assembly 


(1) Install the thrust bearing in the carrier, refer Fig. 
83, ensuring that it sits correctly on the spot faced 
section of the carrier. 

(2) Install the seventeen rollers to the pinion using 
petroleum jelly to hold them in place, refer Fig. 84. 

(3) Align the holes in the front and rear pinion 
thrust washers with the holes in the carrier, refer 
Fig. 85. 

(4) Insert the pinion and spacer bushing. Install the 
shaft ensuring the notch in the shaft fits correctly into 
170255 the rear plate, refer Fig. 86 
(5) Install the one way clutch inner end plate in the 
Fig. 80—Removing short pinion outer race, refer Fig. 87. 
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Fig. 83—Installing thrust bearing 


17 rollers 
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Front thrust washer 


Rear thrust washer 
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Fig. 85—Aligning pinion thrust washers 
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Fig. 87—End plate installation 


(6) Push the one way clutch into the outer race by 
hand, ensuring the arrow on the outside of the cage 
is pointed upward, refer Fig. 88. 


Fig. 88—Installing one way clutch 
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(7) Smear the one way clutch outer end plate with 
petroleum jelly and fix it to the one way clutch, refer 
Fig. 89. 


170264 
Fig. 89—Outer end plate installation 


(8) Position the one way clutch assembly on the 
carrier and align the bolt holes. 

(9) Install the three bolts and tighten to the specified 
torque, refer Fig. 90. 
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Fig. 90— Clutch race bolt installation 
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ANNULUS AND TRANSFER DRIVE GEAR 


. Snap ring 

. Bearing 

. Transfer drive gear 
. Bearing 

. Snap ring 

. Output flange 

. Annulus gear 


Fig. 91—Annulus gear and drive gear components 


Disassembly 


(1) Remove the snap ring adjacent to the bearing at 
the rear end of the output flange. 

(2) Using special tool E21M16 with jaws Е21М16р 
and step plug E1673G16 remove the bearings and gear 
from the output flange, refer Fig. 92. 

(3) Remove the snap ring and remove the annulus 
gear from the output flange, refer Fig 93. 


E21M16 
E1673G16 


Fig. 92—Bearing removal 


Inspection 


Thoroughly clean all components prior to 
inspection. 

(1) Check the bearings for smooth rotation. 

(2) Check gear teeth for chips and wear. 
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Fig. 93—Removing annulus gear snap ring 


Assembly 


(1) Install the annulus drive gear onto the output 
flange and fit the snap ring. 

(2) Install the bearings and the gear using special 
tool E7511A, refer Fig. 94 and 95, ensuring that the 
gear is fitted in the direction shown in Fig. 95. 


E7511A 


Install in 
this direction 
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Fig. 95—Installing transfer drive gear 
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(3) Select the thickest spacer that will fit in the 
groove, refer specifications for spacer selection chart, 
and install in the output flange groove, refer Fig. 96. 
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Fig. 96—Selecting snap ring 


TRANSFER SHAFT 
Output Bearing Removal 


(1) Using special tool E1673MT with jaws E1673DI5 
remove output bearing, refer Fig. 97 


E1673D15 


Fig. 97—Transfer shaft bearing removal 


Output Bearing Installation 


(1) Using a suitable installer press the bearing on the 
transfer shaft, refer Fig. 98. 


Fig. 98—Iransfer shaft bearing installation 


TRANSFER DRIVEN GEAR 


Bearing Removal 


(1) Using special tool EI67MT with jaws Е1673К15 
remove the bearing, refer Fig. 99. 


Fig. 99—Transfer driven gear bearing removal 


Bearing Installation 


(1) Using a suitable installer press the bearing onto 
the driven gear, refer Fig. 100. 


Fig. 100— Driven gear bearing installation 


TRANSFER SHAFT END FLOAT ADJUSTMENT 


(1) Assemble the transfer shaft with a 1.80 mm 
thickness spacer. 

(2) Measure the transfer shaft end play using a dial 
indicator, refer Fig. 101. 

(3) Based on the measurement, select the spacer that 
will provide the specified end play. (0.0 to 0.025 mm 
end play). 

(4) Disassemble the transfer shaft and re-assemble 
with the selected spacer and check that end float is 
correct. 


NOTE: DO NOT REUSE OLD LOCK NUT IN 
FINAL ASSEMBLY. 
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(5) Tighten NEW LOCK NUT to specified torque 
and stake the lock nut at the notch of the transfer shaft. 


1770062 


Fig. 101—Measure transfer shaft end play 


DIFFERENTIAL 
Disassembly 


(1) Using special tools E1673MT, E1673DI5 and 
Е1673С16 remove both differential bearings, refer 
Fig. 102 

(2) Remove the drive gear attaching bolts and 
remove the drive gear. 


E1673G16 


Fig. 102— Removing differential bearings 


(3) Using a suitable punch drive out the pinion shaft 
lock pin, refer Fig. 103, it may be necessary to remove 
a small amount of metal to expose access hole A. 


Lock pin 


Pinion shaft 
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Fig. 103— Pinion shaft lock pin 


NOTE: The lock pin must not be re-used. 


(4) Remove the pinion shaft gears and spacers 
noting the location of the spacers. 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Inspect all gears for wear, chips and other 
damage. 

(2) Inspect thrust washers for scoring and wear. 

(3) Check that all bearings rotate freely. 


Assembly 


(1) Install the side gears and spacers into the case. 


NOTE: If installing original spacers and gears, 
install in positions noted in disassembly. 
If new side gears are being installed, fit medium 
thickness spacers, refer to specifications. 


(2) Install pinion gears, washers and pinion shaft. 

(3) Measure the backlash between the side gear and 
pinion gear with a dial indicator, refer Fig. 104. Select 
suitable side gear spacers to achieve the specified side 
gear to pinion backlash, refer to specifications. 


NOTE: The backlash of both left and right side 
gears must be equal. 
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Fig. 104— Measuring backlash 


(4) Install a new pinion shaft lock pin, drive the lock 
pin into the differential case until the head of the lock 
pin protrusion is less that 3 mm from the surface of 
the case, refer Fig. 106. 


NOTE: A new lock pin must be installed. 
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. Tapered roller bearing 
. Differential drive gear 
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. Washer 

. Pinion 

. Lock pin 

. Pinion shaft 
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. Side gear 
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Pinion shaft P. Differential case 


Projection of 
3 mm 
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q 


Installing 
direction 


| 


160029 (1) through (8) indicate 


tightening sequence 


Fig. 106—Pinion shaft lock pin installation 


Installer 


Bearing 


(5) Install the differential drive gear onto the case. 
Apply Loctite Threadlock 271 to the threads of the 
drive gear attaching bolts, install and tighten bolts to 
the specified torque in two stages and in the sequence 
shown in Fig. 107. Remove excess loctite sealer from 
the bolts. 


(6) Using special tools E7511A and E7403 or a | у S 160027 
suitable alternative, press the bearings onto the 
differential case, refer Fig. 108. Fig. 108— Installing bearings 
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VALVE BODY 


Disassembly 


NOTE: Do not clamp any portion of the valve 
body or the transfer plate in a vice. Any 
distortion of the aluminium valve body or 
transfer plate will result in sticking valves, 
excessive leakage or both. When removing or 
installing valves or plugs, slide them in or out 
carefully. Do not use force. All springs and 
valves should be identified by a tag or placed 
in order of removal on a convoluted tray ready 
for cleaning and re-assembly. 


(1) Remove the solenoid valve screws, refer Fig. 109, 
and remove the solenoid valves. 


(2) Remove the manual valve from the valve body, 
refer Fig. 110. 


(3) Remove the valve stopper and harness clamp, 
refer Fig. 111. 


(4) Remove the N-D valve and sleeve from the upper 
valve body, refer Fig. 112. 
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Fig. 110—Removing manual valve 


175073 


Fig. 111—Valve stopper 


, Control valve 
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Fig. 112—-Removing N-D control valve 


(5) Remove the lower valve body attaching bolts, 
refer Fig. 113, and remove the lower valve body and 
separating plate. 


Lower valve body 


Fig. 113—Lower valve body attaching bolts 


оче от = 


. Pressure control spring 
. Pressure control valve 
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N-D control valve 
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. Stopper plate 

. Shift control spring 

. Rear clutch exhaust valve A 
. Rear clutch exhaust valve B 
. 2-3/4-3 shift spring 

. 2-3/4-3 shift valve 

. PCSV 

. LUCCSV 

. SCSV "A" 

. SCSV "B" 

. Front end cover 

. Valve stopper 

. Pipe 

. Block 

. Dowel bushing 

. Pin 

. End clutch valve 

. End clutch spring 

. Lock up clutch control valve 


Fig. 114—Valve body components 
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. End clutch plug 

. Lock up clutch control sleeve 
. Stopper 

. Lock up clutch control spring 
. N-R control spring 

. N-R control valve 

. End cover 

. Reducing valve 

. Reducing spring 

. Adjusting screw 

. Filter 

. Steel ball 

. Relief spring 

. Intermediate plate 
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. Restrictor 

. Lower separating plate 

. Filter 

. Lower valve body 
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(6) Remove the two steel balls, spring and oil filter 
from the intermediate plate, refer Fig. 115. 


Relief 


Steel bail 


ow 
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Fig. 115—Ball and filter removal 


(7) Remove the intermediate plate attaching bolts, 
refer Fig. 116, and remove the plate. 


Fig. 116—Intermediate plate attaching bolts 


(8) Remove the steel balls and the teflon ball and 
the two stopper plates, refer Fig. 117. 


Steel ball 


(^ Теп ball 
| ° 


Fig. 117—Ball and stopper plate removal 


(9) Remove the block and upper separating plate, 
refer Fig. 118. 


Upper separating 


Fig. 118—Removing separating plate 


(10) Remove the end cover then the 1-2 shift valve 
spring, shift control valve and plug from the upper 
valve body, refer Fig. 119. 


1-2 shift valve 


Rear end cover $ 


Shift control valve 


Shift control plug 
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Fig. 119—Removing valves and spring 


(11) Remove the end cover and then valves and 
springs, refer Fig. 120, from the upper valve body. 


(12) Remove the pin, refer Fig. 121, and remove the 
stopper, plug, spring, and end clutch valve from the 
lower valve body. 


(13) Remove the end cover and then the damper 
clutch valve sleeve, valve, N-R control valve, reducing 
valve and springs from the lower valve body, refer 
Fig. 121. 
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. Torque converter control valve 
. Pressure control valve 

Shift control plug and spring 
Regulator valve 

. Adjusting screw 

Front end cover 

. Rear clutch exhaust valve A 

. Rear clutch exhaust valve B 

. 2-8 shift valve 

. Upper valve body 
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Fig. 120—Upper valve body components 
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Fig. 121—Lower valve body components 


Cleaning and Inspection 


Allow all parts to soak for a few minutes in a suitable 
clean solvent. Wash thoroughly and dry with compres- 
sed air. 

Inspect all mating surfaces for nicks, burrs and 
scratches. Using a straight edge inspect mating surfaces 
for warpage or distortion. Make sure all metering holes 
in the transfer plate and valve body are open. Using 
a pen light, inspect bores in valve body for scores, 
scratches, pits and irregularities. 

Inspect all valve springs for distortion and collapsed 
coils. Inspect all valves and plugs for burrs, nicks and 
scores. Small nicks and scores may be removed with 
crocus cloth, providing extreme care is taken not to 
round off sharp edges. The sharpness of these edges 
is vitally important because it prevents foreign matter 
from lodging between valve and valve body, thus 
reducing possibility of sticking. Inspect all valves and 
plugs for freedom of operation in valve body bores. 

When bores, valves and plugs are clean and dry, the 
valves and plugs should fall freely in the bores. The 
valve body bores do not change dimensionally with use. 
Therefore, a valve body that was functioning properly 
when vehicle was new, will operate correctly if it is 
properly and thoroughly cleaned. There is no need to 
replace the valve body unless it is damaged in handling. 


Assembly 


NOTE: Prior to assembly ensure all valves and 
plugs are well lubricated with clean А Т.Е. Refer 
to specifications for valve spring identification 
chart. 


(1) Install valves and springs in the order shown in 
Fig. 123, to the upper valve body. The line pressure 
adjusting screw should have its dimension "A", refer 
Fig. 122, preset at specified value. Specified value: 
4 mm. 


NOTE: Perform actual line pressure adjustment 
on the vehicle, measuring the actual pressure 
and adjust as necessary, refer section 3B for the 
procedure. 


Adjusting 
screw 


Retainer 
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Fig. 122—Preseting adjusting screw 
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Upper valve body 


Rear clutch 
2-3/4-3 exhaust plug A Adjusting screw 


shift valve Shift control А 
Torque convertor conirol valve 


Pressure control 
valve 


Regulator valve 


1-2 N-D control valve 
shift valve Ji 


— Shift control 
- valve 


N-D control sleeve 


Shift control 
plug B 
Rear clutch 
exhaust plug B 
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Lower valve body 


End clutch Lock up clutch 
valve control valve 


Reducing valve 


End clutch 
plug 


Stopper Adjusting screw 


Lock up clutch 
accumulator valve 
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Fig. 123—Upper and lower valve body valve location 


23-4-36 


(2) Install the end cover and tighten bolts to the 
specified torque. 


. Torque converter control valve 
. Pressure control valve 

. Shift control plug and spring 
Regulator valve 

Adjusting screw 

Front end cover 

. Rear clutch exhaust valve A 

. Rear clutch exhaust valve B 

. 2-8 shift valve 

. Upper valve body 
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Fig. 124—Upper valve body components 


(3) Install the 1-2 shift valve, spring, shift control 
valve and plug in the upper valve body, refer Fig. 125. 


z 
1-2shiftvalve A | 


Rear end cover 5% 


are Shift control valve 


єў | Shift control plug 
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Fig. 125—Valve and spring installation 


(4) Install end cover and tighten bolts to the 
specified torque. 

(5) Install the three steel balls and one teflon ball 
and two stopper plates, refer Fig. 126, in the upper valve 
body, ensuring that the plates are correctly positioned 
on the shift control valve. 
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Fig. 126— Ball and stopper plate location 


(6) Install the upper seperating plate and block to 
the intermediate plate, leaving the bolts finger tight, 
refer Fig. 127. 


Upper 
separating 
plate 
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Fig. 127— Installing upper seperating plate 


(7) Install the intermediate plate and upper 
seperating plate assembly, refer Fig. 128, leaving all 
bolts finger tight. 
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Fig. 128— Installing intermediate plate 
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(8) Install the end clutch valve, plug, stopper and 
pin in the lower valve body, refer Fig. 129. 


О (C) 


Fig. 131—Steel ball and spring location 


(12) Position the lower separating plate and lower 
valve body on the valve body assembly, refer Fig. 132. 
Install retaining bolts, leaving bolts finger tight. 

(13) Tighten all valve body assembly bolts to specifi- 
. End clutch valve cations. 
. End clutch valve plug 
Stopper 
Pin 
. Lock up clutch control valve 
Lock up clutch valve sleeve 
End cover 
. N-R control valve 
. Reducing valve 
. Adjusting screw 


1 
2 
3. 
4. 
5 
6. 
7. 
8 
9 
0 
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Fig. 129—Lower valve body components 


(9) Install the reducing valve and spring, the N-R 
valve and spring, the lock up clutch control spring, 
valve and sleeve to the Iower valve body, refer Fig. 129. 


NOTE: The reducing pressure adjusting screw 
should have its dimension A (refer Fig. 130) 
preset at specified value: 10 mm. Check actual 
reducing pressure on vehicle and adjust as 
necessary, refer “maintenance and adjustment”, 
section 3. 


Fig. 132—Installing lower valve body 


(14) Install the N-D control valve and sleeve in the 
upper valve body, refer Fig. 133. 

(15) Install the valve stopper and harness clamp, refer 
Fig. 134. 
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Fig. 130— Reducing valve adjusting screw adjustment 


(10) Install end cover and tighten to the specified 
torque. 

(11) Install the steel balls and spring in the inter- 
mediate plate, refer Fig. 131. Fig. 133— Installing N-D control valve 
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Fig. 134— Installing valve stopper 


(16) Install the manual valve, refer Fig. 135. 
(17) Clean the solenoid valve oil screens and replace 
the *O" rings, refer Fig. 136. 
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Fig. 135—Installing manual valve 


Fig. 136—Solenoid valves 


(18) Apply a coat of АТ.Е to the “O” rings and install 
the solenoid valves in the valve body, refer Fig. 137. 
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Fig. 137—Solenoid valve locations 
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TRANSAXLE ASSEMBLY 


Always observe the following points when assem- 
bling the transaxle. 

(a) Always use new gaskets, “O” rings and seals. 

(b) Use only petroleum jelly for fixing spacers, 
thrust races, etc. 

(c) Apply А.Т.Е. to friction elements, sliding and 
rotating components prior to assembly. 

(d) Keep all components clean and free of cloth lint. 

(e) The oil in the oil cooler should be replaced. 


NOTE: Before assembly of the transaxle, measure 
the end play of the low-reverse brake, and select 
a pressure plate that will achieve the correct 
clearance, using the following procedure. 


(A) Install the brake reaction plate, brake plate and 
brake disc to the transaxle case, refer Fig. 138. 


Rear side ——————M- 


Brake plate 


Return spring 


Brake reaction plate 


Pressure plate 


(selective) Brake disc 


Fig. 138—Installing brake reaction plate 


NOTE: When new brake discs are used, immerse 
in АТ.Е. for at least two hours prior to 
installation. 


(B) Install the pressure plate and then the return 
spring, ensuring that the return spring is fitted as shown 
in Fig. 138. 


(C) Apply a coating of petroleum jelly to the wave 
spring of the centre support and attach it to the centre 
support, refer Fig. 139. 


(D) Using special tool E21M41 attached to centre 
support, install centre support, refer Fig. 140. 


(E) Install the centre support snap ring, refer 
Fig. 141. 


(F) Using a suitable adaptor, attach a dial indicator 
with extension E21M44 to the rear of the transaxle case, 
refer Fig. 142. 


Wave spring 


1750193 


Fig. 139—Wave spring position 
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Fig. 140— Installing centre support 
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Fig. 141—Snap ring installation 


NOTE: Install the dial indicator so that it con 
tacts the brake reaction plate at a right angle 
from the transfer idler shaft hole. 
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Fig. 142— Dial indicator installation 


(G) Position the dial indicator so as the dial 
indication extension E21M44 touches the low reverse 
brake reaction plate, refer Fig. 143. 


E21M44 


Reaction plate 


1750456 


Fig. I43— Extension position 


(H) Using a manual air pump, in the position shown 
in Fig. 144, check the dial indicator reading and select 
a pressure plate that will ensure the specified end play, 
ie. 1.0 mm to 1.3 mm. 


Fig. 144—Air pump connection 


(1) Using a suitable installer install both transfer 
shaft bearing races. 

(2) Position the transaxle on the bench with the oil 
pan mounting surface facing up. 

(3) Install the annulus gear and output flange 
assembly into the case, refer Fig. 145. 
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Fig. 145— Installing annulus gear and output shaft 


(4) Install the snap ring in the groove on the output 
flange rear bearing, refer Fig. 146. 

(5) Install the two taper roller bearings in the 
transfer idler gear, refer Fig. 147. 

(6) Using petroleum jelly affix the spacer to the 
transaxle case, refer Fig. 148. 
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Fig. 146—Snap ring installation 


(7) Install the transfer idler gear in the transaxle case 
in the direction shown in Fig. 147, ensuring that the 
lug on the spacer is correctly located in the transaxle 
case. 

(8) Insert the idler shaft from the outside of the case, 
refer Fig. 149, then screw in the tighten using special 
tool E21M36, refer Fig. 150. 
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— _ Torque converter side 


*— Groove 


Inner race 
Outer race 


Transfer 
idle gear 
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Fig. 147—Transfer idler gear installation direction 
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Fig. 148—Spacer location 
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Fig. 149— Installing idler gear shaft 


1770045 


Fig. 150—Tightening idler shaft 


(9) Insert special tool E21M39 in the output flange, 
refer Fig. 151, and using suitable torque wrench 
measure idler gear preload. 
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Fig. 151—Adjusting idler gear preload 


(10) Adjust preload to 1.5 Nm by tightening or 
loosening idler shaft. 

(11) After preload adjustment is completed, install the 
idler shaft lock plate and lock plate bolt, refer Fig. 152. 
Tighten the lock plate bolt to the specified torque. 


Fig. 152—Idler shaft lock plate installation 
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(12) Installthe transfer shaft with taper bearing into 
the transaxle case, refer Fig. 153. 

(13) Hold the transfer shaft and position the transaxle 
on the bench. 
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Fig. 153—Transfer shaft installation 


(14) Install the spacer onto transfer shaft. 

(15) Using suitable installer, install the transfer driven 
gear with taper bearing on the transfer shaft, refer 
Fig. 154. 
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Fig. 154— Transfer driven gear installation 


(16) Clamp the end of transfer shaft in a vice with 
lock nut side up. Install the new lock nut onto transfer 
shaft and tighten to specified torque, refer Fig. 155. 
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Fig. 155—Tightening transfer shaft lock nut 


NOTE: LOCK NUT HAS LEFT HAND 
THREAD. 
* ALWAYS USE A NEW LOCK NUT. 


(17) Check the transfer shaft end play, refer Fig. 156. 
If specified end play is not obtained select spacer of 
proper size, remove transfer shaft and repeat steps 12 
to 17. 


Fig. 156—Transfer shaft end play adjustment 


(18) Stake the lock nut only at notch of transfer shaft, 
refer Fig. 157. 


1770063 
Fig. 157—Staking lock nut 
(19) Install bearing retainer and tighten screws to 


specified torque, refer Fig. 158. 


NOTE: Apply loctite Thredlock 271 or 3M stud 
locking No. 4176 to the screw threads, and wipe 
of excess from screws. 
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Fig. 158—Installing bearing retainer 
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(20) Using a suitable punch restake bearing retainer 
screws, refer Fig. 159. 
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Fig. 159—Staking bearing retainer screws 


(21) Position the transaxle with the oil pan mounting 
surface face up. 

(22) Apply petroleum jelly to thrust bearing #12 and 
attach it to the planet pinion carrier, refer Fig. 160. 


Thrust bearing £12 
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Fig. 160—Install thrust bearing 


(23) Install planet pinion carrier into the transaxle 
case, refer Fig. 161. 
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Fig. 161— Installing planet pinion carrier 


(24) Assemble the reverse sun gear and the forward 
sun gear in the following order: 
(a) Attach the seal ring and snap ring to the reverse 
sun gear. When attaching squeeze the seal ring as 
shown in Fig. 162 to maintain concentricity. 


1770107 


Fig. 162—Seal ring 


(b) Attach the thrust race 710 to the forward sun 
gear. 

(c) Attach the thrust bearing #9 to the forward sun 
gear, refer Fig. 163. 


Thrust race #10 


Seal ring 


Thrust bearing #9 
Reverse sun gear 
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Fig. 163—Reverse/forward sun gear assembly 


(25) Install the sun gears inside the planet pinion 
carrier, refer Fig. 164. 


Fig. 164—Installing reverse/forward sun gear 
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#8 


#3 


#10 


#12 


D d t Part No. Part No. 
70 557 14 ч resin 
70 557 18 *2 Мрак 
70 557 2.2 *3 M 
70 557 26 “4 den 
70 557 18 MD707290 Mine dy 
48.1 344 ШЕ MD707271 Меј 8 
426 28 = MD720753 MD720751 
54 36.4 = MD719846 MD704936 
52 364 = MD720010 MD728764 
489 37 10 crier MD728763 
489 37 12 prin d MD724206 


Fig. 


165—Thrust bearing and thrust race location and identification chart 
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(26) Install the low reverse brake reaction plate and 
brake discs, refer Fig. 166. 
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Fig. 166—Low reverse brake plate and disc installation 


(27) Install the selected brake pressure plate. 
(28) Install the return spring, refer Fig. 167 for correct 
direction. 
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Fig. 167— Return spring installation 


(29) Apply petroleum jelly to the wave spring and 
attach it to the centre support, refer Fig. 168. 

(30) Install two new O-rings to the centre support, 
refer Fig. 169. 

(31) Coat centre support O-ring with ATF and using 
special tool E21MAI attached to centre support, install 
the centre support into the transaxle case using a 
suitable drift. 


NOTE: Be sure that the centre support wave 
spring does not fall out of position. 


CAUTION: If the wave spring is dislodged, the 
centre support snap ring will be difficult to base. 


Wave spring 
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" ring 
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Fig. 169—O-ring installation 


Fig. 170— Installing centre support 


(32) Install the centre support snap ring, refer 
Fig. 171. 


NOTE: The mating hole of the snap ring must be 
aligned with the installation hole of pulse 
generator “A”. 
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Installation hole 
of pulse generator "A" 
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Fig. 171—Snap ring installation 
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(33) Install the kickdown band anchor rod, refer 
Fig. 172. 


Fig. 172—Anchor rod installation 
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Fig. 173—Installing kickdown servo piston 


(34) Install new *D" rings to the kickdown servo 
piston, and install a new O-ring in the groove around 
the sleeve, coat O-ring and “D” rings with ATF then 
assemble the kickdown servo spring, piston and sleeve 
into the transaxle case, refer Fig. 173. 


(35) Using a valve spring compressor and a suitable 
adaptor, refer Fig. 174, compress the kickdown servo 
piston and sleeve, install the snap ring, refer Fig. 174, 
then release the spring compressor. 


Fig. 174— Installing kickdown servo snap ring 


(36) Install kickdown band, refer Fig. 175 attaching 
the ends of the band to the anchor and the servo piston 
adjusting rod. 


NOTE: The kickdown band is only installed in one 
direction. The arrow mark indicates forward 
position. 


Fig. 175— Installing kickdown band 
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(37) Install the kickdown drum, refer Fig. 176, 
meshing the splines with the reverse sun gear. Locate 
the kickdown band on the kickdown drum and tighten 
the servo adjusting rod, to hold the band in position. 
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Fig. 176—Installing kickdown drum 


(38) Apply petroleum jelly to thrust bearing #8 and 
position on the kickdown drum, refer Fig. 177. 
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Fig. 177—Installing thrust bearing 


(39) Apply petroleum jelly to thrust race #7 and 
attach to the rear clutch hub, refer Fig. 178. 
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Fig. 178—Thrust race installation 


(40) Install the clutch hub on the forward sun gear, 
refer Fig. 179. 


Fig. 179— Install rear clutch hub 


(41) Apply petroleum jelly to thrust bearing £6 and 
attach it to the clutch hub, refer Fig. 180. 
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Fig. 180—Installing thrust bearing #6 


(42) Apply petroleum jelly to thrust washer £2, thrust 
bearing #4, and attach them to the rear clutch assembly, 
refer Fig. 181. 


1750200 


Thrust bearing #4 


Fig. 181—Installing rear clutch thrust race and bearing 
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(43) Assemble the front clutch to the rear clutch, refer 
Fig. 182. 


Rear clutch 


Front clutch 
1750201 


Fig. 182—Assembling front and rear clutch 


(44) Install the clutch assembly in the transaxle, refer 
Fig. 183. 


4/2 
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Fig. 183— Installing front and rear clutch 


(45) Install the differential assembly, refer Fig. 184. 
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Fig. 184— Installing differential assembly 


(46) Attach thrust washer £1 to the front clutch, refer 
Fig. 185, using petroleum jelly. 
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Fig. 185—Installing #1 thrust washer 


(47) Attach thrust race #3 to the oil pump using 
petroleum jelly, refer Fig. 186. 
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Fig. 186—Installing thrust race #3 


(48) Fit a new oil pump gasket and install the oil 
pump ensuring that the bolt holes are correctly aligned, 
refer Fig. 187. 
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Fig. 187— Installing oil pump 
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(49) Install oil pump bolts and tighten evenly to the 
specified torque. 

(50) Suitably mount a dial indicator and measure 
input shaft end play, refer Fig. 188. 
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Fig. 188—Measuring input shaft end play 


(51) If end play is not within specifications, adjust 
by replacing thrust race #3 with one of suitable 
thickness. 


NOTE: If thrust race #3 is replaced, thrust washer 
#1 must be replaced with the washer supplied 
in the set. 


Thrust washer #3 | Thrust washer #1 
fibre metal Part number of 


thrust washer set 


Thickness mm Thickness mm 


1.4 1.0 MD997854 
1.4 1.2 MD997847 
1.8 1.4 MD997848 
1.8 1.6 MD997849 
2.2 1.8 MD997850 
2.2 2.0 MD997851 
2.6 2.2 MD997852 
2.6 2.4 MD997853 


Thrust washer selection chart 


NOTE: When a metal thrust washer is selected, a 
fibre washer is included — bcth must be used. 


(52) Check and adjust differential to transaxle case 
preload as follows: 
(a) Remove the differential bearing cup and spacer 
from the torque converter housing. 


(b) Bend two 10 mm lengths of 3 mm diameter resin 
cored solder to suit and position on the bottom outer 
circumference of the differential bearing cup recess in 
the torque converter housing, refer Fig. 189. 
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Fig. 189—Solder location 


NOTE: The solder pieces should be positioned 
diametrically opposite each other. 


(c) Install the bearing cup and push fit to hold the 
solder in place. 


NOTE: Ensure solder is not crushed when 
installing the cups. 


(d) Install the converter housing (without the gasket) 
and tighten all bolts to the specified torque. 

(e) Progressively loosen and remove bolts and 
remove the converter housing. 

(f) Remove the bearing cup, using a sliding hammer 
if necessary and remove the solder strips. 

(g) Measure the thickness of the solder strip with 
a micrometer, refer Fig. 190. 
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Fig. 190— Measuring solder strips 
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Then add the thickness (0.38 mm) of the rubber- (58) Install the thrust washer to return spring at the 
coated metal gasket to the thickness of the crushed end clutch side, refer Fig. 193. 
solder, and select and install a spacer so that the 
preload of the differential to transaxle case is as 
specified, refer to specifications. 


NOTE: The rubber-coated metal gasket must not 
be reused. 


(53) Install the selected spacer and the bearing cup 
in the converter housing. 


(54) Apply a coat of silicone grease to the hatched 
area of the transaxle case, refer Fig. 191. 
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Fig. 193—Installing thrust washer 


(59) Install the end clutch hub to the end clutch, refer 
Fig. 194. 


Fig. 191—Transaxle housing grease application 


(55) Install a new rubber-coated metal gasket on the 
transaxle case. 
2 " 175 
(56) Install the converter housing and progressively 9204 
tighten all bolts to the specified torque. 


Fig. 194— Installing end clutch hub 
(57) Install the end clutch shaft with its longest spline 


the f ig. | р ; 
towers Re ont Acie nie de (60) Apply petroleum jelly to thrust bearing #12 and 


attach bearing to the end clutch hub, refer Fig. 195. 
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Fig. 192—Installing the end clutch shaft Fig. 195—Installing #12 thrust bearing 
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(61) Install the end clutch assembly, refer Fig. 196. 


Fig. 196—Installing end clutch 


(62) Install a new seal to the end clutch cover, refer 
Fig. 197, and coat the end clutch cover bearing with 
ATF. 
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Fig. 197—End clutch cover seal location 


(63) Install the end clutch cover and the transfer shaft 
cover and transfer shaft cover retainer, refer Fig. 198. 


Fig. 198—End clutch cover installation 


(64) Install a new “O” ring on the valve body, refer 
Fig. 199. 


Fig. 199—Valve body “O” ring location 


(65) Install a new “O” ring on the solenoid valve 
connector. 


(66) Position the valve body in the transaxle, ensuring 
that the manual control shaft detent plate pin is 
correctly located in the manual control valve recess. 


(67) Insert the solenoid valve connector into the 
transaxle case. 


(68) Install the oil-temperature sensor from the 
transaxle case hole and install all valve body bolts, refer 
Fig. 200 for location and tighten to specified torque. 
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A. Bolt — 18 mm long 
B. Bolt — 25 mm long 
C. Bolt — 40 mm long 


Fig. 200—Valve body mounting bolt location 
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(69) Install the oil filter, refer Fig. 201, and tighten 
the attaching bolts to the specified torque. 
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Fig. 201—Oil filter installation 


(70) Install the five magnets in the depressions 
provided in the oil pan, refer Fig. 202. 
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Fig. 202—Oil pan magnet position 


(71) Using a new gasket fit the oil pan and tighten 
bolts to the specified torque. 


(72) Using special tool E21MIA4A install new drive 
shaft oil seals, refer Fig. 203. 


(73) Install the inhibitor switch and adjust using the 
procedure outlined in Section 3 — Maintenance and 
Adjustment. 


(74) Fit pulse generators A and B. 


NOTE: Do not attempt to "pull" the pulse gener- 
ators into the case using the retaining bolts as 
they may break. Ensure the pulse generators are 
fully based int he case before installing bolts. 


Fig. 203— Installing drive shaft oil seal 


(75) Adjust the kickdown band using the procedure 
outlined in Section 3 — Maintenance and Adjustment. 


(76) Apply АЛ.Ғ. to the torque converter tangs and 
carefully slide the converter assembly over the converter 
support and input shaft, ensuring that the pump seal 
is not damaged on installation. 


(77) Check torque converter installed height. Distance 
between ring gear and converter housing mounting 
surfaces should be approximately 12 mm, refer 
Fig. 204. 


Fig. 204—Torque converter installed height 
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SPEEDOMETER GEAR ASSEMBLY 
Removal 


Cable Type 


(1) Disconnect the speedometer cable from the 
speedometer gear assembly. 

(2) Remove the retaining bolt and remove the gear 
assembly. 


Installation 


Install by reversing removal procedure, ensuring that 
the retaining bolt is tightened to specifications. 


Disassembly 


(1) using a suitable pin punch remove the roll pin 
and dismantle the assembly. 

(2) Clean and inspect components for wear. Replace 
any worn components. 


Assembly 


NOTE: New “O” rings and a new roll pin must 
be use. 


Fig. 205—Speedometer gear components 


(1) Install the “O” ring in the groove on the inside 
diameter of the gear sleeve. 

(2) Apply a coat of АЛ.Е to the gear shaft and insert 
the shaft in the gear sleeve. 

(3) Align the roll pin hole in the sleeve with the 
groove in the shaft and drive in the roll pin. 


NOTE: The slit in the roll pin should not contact 
the gear shaft. 


(4) Apply a coat of A.T.F. to the sleeve and slide the 
"O" ring onto the sleeve. 


Holl pin 


Speedometer 
driven gear 


Speedometer 
driven gear LA 


Sleeve 49) Roll pin 


Section A—A 160038 


Fig. 206— Cross section of speedometer gear assembly 
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SECTION 4A — TRANSAXLE OVERHAUL F4A33 
SPECIFICATIONS 
КИМЕК ТТТ Electronically controlled 4 speed (including 


overdrive) automatic with torque converter and 
lock up clutch 


Model (4654 ECI-Multi engine).................... F4A33- |-MPNI 25 Tooth splined driveshafts 
(4G54 ECI-Mult engine).................... F4A33-1-MPPI 27 Tooth splined driveshafts 

(4654 ECI-Multi engine) .................... F4A33-1-MPP2 27 Tooth splined driveshafts 
*(4G54 ECI-Multi engine) .................... F4A33-1-MPQI 27 Tooth splined driveshafts 


*NOTE: With transaxle F4A33- -1-MPQ1 fit ONLY ECU Part No. MD758360. 


*CAUTION: Failure to fit the correct ECU with correct transaxle will result in transaxle failure. 


(6072 ECI-Multi engine) .................... F4A33- |-MNN6 25 Tooth splined driveshafts 
(6G72 ECI-Multi engine) .................... `. F4A33-1-MNP6 27 Tooth splined driveshafts 
(6072 ECI-Multi engine) TEE ETE 4... F4A33-1-MNPQ9 27 Tooth splined driveshafts 
#6672 ECI-Multiengine).................... F4A33-1-MNQ3 27 Tooth splined driveshalis 


#NOTE: With transaxle F4A33-1-MNQ3 fit ONLY ECU Part No. MD757075. 


#CAUTION: Failure to fit the correct ECU with correct transaxie will resuit in transaxle failure. 


Torque convertor 


— stall torque гайо............................ 2.00:1 
— stall speed (TPM) .......................... 1800 to 2800 
Lubrication 
— pump type ................................ involute gear 
— fluid їуре................. ИИ Mitsubishi Magna ELC-4-SP 
— fluid сарасиу..............................7.5 Ішек 
Gear ratios 
ISU PES cones ded b ОО О ОСТ usd aid 
Seconda ЛЕК oru PES PME базаны а 1.488:1 
Third: ee ООС MUI apre ЧОО Т С 1.000: 1 
FOUTEN РИНИТ ЛЕК СТР ere ТОЯ 
Transfer gear ratio ...................... sas mue en 1.228:1 
Differential rati sss be ec uy aswa as aqa 2,3224 
Віта апус таоло на Алы reae 
Speedometer 
— drive зеаглее ћ............................36 (4 cylinder} — 36 (V6) 
— driven gear teeth. .......................... 29 (4 cylinder} — 28 (Уб) 
Kickdown band adjustment ........................ Tighten to 10 Nm and back off. Repeat twice. 
Tighten to 5 Nm and back off as follows — 2 to 2'/ turns 
Front clutch (No. of diSCs).......................... 4 
Rear clutch (No. ОЁ dises} ..........................5 
End clutch (No. of discs) ..........................4 
Low-reverse brake (No. of discs).......... .......... 6 
Input shaft end ріау.............................. -0.3-1.0 mm 
Oil pump gear side clearance ...................... 0.03-0.05 inm 
Front clutch end play ............... spa RO Phe 0.80-1.0 mm 
Rear ciutch end play .............................. 1.0-1.2 mm 
Low reverse brake end play ........................ 1.0-1.3 mm 
Output flange bearing end різу...................... 0-0.09 mm 
End сішеһ end ріау................................ 0.6-0.85 mm 
Differential case pre-load .......................... 0.075-0.135 mm 
Differential side gear and pinion backlash ............ 0.025-0.150 mm 
Transfer driven gear pre-load 
(Centre differential case pre-load) .................. 0.075-0.135 mm 
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SPECIFICATIONS 

Pressure plate selection chart for adjustment of Low Reverse Brake end play: 

Thickness Identification M.M.A.L. Thickness Identification M.M.A.L. | 
(mm) Mark Part Number (mm) Mark Part Number | 

5.9 А MD731736 6.5 5 MD731741 
6.0 0 MD731737 6.6 6 MD731742 | 
6.1 I MD731738 6.7 7 MD731743 
6.2 2 MD731739 6.8 8 MD731744 
6.3 3 MD731740 6.9 9 MD731745 | 
6.4 4 MD731588 | 

Transfer drive gear preload (centre differential care) spacer selection chart: 

Thickness Identification M.M.A.L. Thickness Identification M.M.A.L. | 
(mm) Mark Part Number (mm) Mark Part Number | 
0.62 62 MD737444 0.98 98 MD728810 | 
0.65 65 MD737445 1.01 01 MD728811 | 
0.68 68 MD737446 1.04 04 MD728812 | 
0.71 7] MD737447 1.07 07 MD728813 | 
0.74 74 MD728802 1. 10 MD7288 14 
0.77 7 MD728803 1.13 13 MD728815 | 
0.80 80 «MD728804 116 16 MD728816 | 
0.83 13 MD728805 1.19 19 MD728817 | 
0.86 86 MD728806 122 22 MD728818 | 
0.89 89 MD728807 1.25 25 MD728819 
0.92 92 MD728808 1.28 28 MD728820 | 
0.95 95 MD728809 1,31 3i MD728821 | 

| 

Differential case preload spacer selection chart: | 

Thickness Identification М.М.А1. Thickness Identification M.M.A.i.. | 
(mm) Mark Part Number (mm) Mark Part Number ! 
0.7! 71 MD754475 0.98 98 MD720942 | 
0.74 74 MD7276606 1.04 04. ~ MD720944 | 
0.77 77 MD754476 1.07 07 MD720945 | 
0.80 71 MD727661 1.13 D MD700270 | 
0.83 83 MD720937 1.16 K MD710455 | 
0.86 86 MD720938 1.22 G MD700271 | 
0.89 89 MD720939 1.25 M MD710457 | 
0.92 92 MD720940 1.31 Е MD706574 | 
0.95 93 MD720941 1.34 O MD710459 | 

1.37 P MD710460 | 
| 

Output flange bearing end play snap ring selection chart: | 

Thickness Identification M.M.AÁ.i. Thickness Identification M.M.A.L. | 
(mm) Mark Part Number (mm) Mark Part Number | 
1.76 Brown MD733314 2.00 None MD721016 i 

1.82 None MD722538 2.06 Blue MD721017 | 
1.88 Blue MD721014 2.12 Brown MD722539 | 
1.94 Brown MD721015 2.18 None MD733315 | 

Front and rear clutch end play snap ring selection chart: 

Thickness Identification M.M.A.L. Thickness Identification M.M.A.L. 

(mm) Mark Part Number (mm) Mark Part Number ` | 
1.3% Мопе MD731747 1.9 None MD731753 ` 
1.4% Вше MD731748 2.0 Blue MD731754 
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SPECIFICATIONS CONT. 
Front and rear clutch end play snap ring selection chart cont: 
Thickness Identification M.M.A.L. Thickness Identification M.M.A.L. 
(mm) Mark Part Number (mm) Mark Part Number 
1.5 Brown MD731749 2.1 Brown MD731755 
1.6 None MD731750 2.2 None MD731756 
1.7 Blue MD731751 2.3 Blue MD731757 
1.8 Brown MD731752 2.4 Brown MD731758 


* Rear clutch only 


End clutch snap ring clearance selection chart: 


Thickness Identification M.M.A.L. Thickness Identification M.M.A.L. 
(mm) Mark Part Number (mm) Mark Part Number 
1.05 White MD715800 1.80 Green MD715803 
1.30 Yellow MD715801 2.05 Pink MD715804 
1.55 None MD715802 


Differential pinion and side backlash spacer selection chart: 

0.75-0.82 mm MD722986 1.01-1.08 mm MD722983 
0.83-0.92 mm MD722985 1.09-1.16 mm MD722982 
0.93-1.00 mm MD722984 


Valve body spring identification Wide diameter Outside diameter Length 
(mm) (mm) (mm) 
Pressure control spring.............................. 0.45 7.6 21.3 
Torque converter control spring ...................... 1.30 9.0 22.6 
Regulator өргіпр................................. ... 1.40 15.0 52.0 
Rear clutch exhaust өргіпе........................... 0.70 6.8 27.4 
223 shift SDEIBE cetero вере tae be te pr eb: 0.80 7.0 2S 
]-2;shufE Springs ouo н RA ERE etg 0.60 7.6 26.6 
Кепе Spring. ioi voeem PREDA ene seed 1.00 7.0 17.3 
Reducing өргіпр.................................... 1.30 8.9 29.5 
N-R control өргіпр.................................. 0.70 9.2 32.1 
End clutch spring s use ea views сұстана ерер к» 0.60 6.6 24.4 
Shirt control spring ................................. 0.50 5.7 26.8 
Lockup clutch spring................................ 0.70 6.2 14.2 
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TORQUE SPECIFICATIONS 


Nm 
Air exhaust plug «2g rete eae ep. 30-35 
Differential cover bolt.......................... 10-12 
Differential drive gear bolt...................... 130-140 
Differential front bearing cap bolt ............... 60-80 
Differential rear bearing retainer bolt ............ 30-40 
End clutch cover bolt .......................... 10-12 
Idler gear cover bolt ........................... 10-12 
Idler shaft lock bolt ........................... 31-44 
Inhibitor switch bolt ........................... 10-12 
Kickdown servo lock nut ....................... 25-32 
Manual control lever nut ....................... 17-21 
Manual control shaft set screw .................. 8-10 
CIE а ВО coe ert, Shed и ба рер 30-35 
ӨШ бег belt уал pac m қағанатына раней 5-7 
Oil level gauge guide bolt....................... 20-27 
Ol pati’ bolt. «cea e EVANS BTR Re eR ER 10-12 
Oil pressure check ріпр......................... 4-6 
Oil pump assembly mounting bolt ............... 19-23 
Oil pump bolt: «cedes каме талығы 10-12 
Output bearing retainer bolt .................... 20-27 
Output flange bearing retainer bolt .............. 17-22 
Parking rod support бок ....................... 20-27 
Pulse generator bolt ........................... 10-12 
Roll stopper bracket bolt ....................... 43-55 
Shift control cable bracket bolt.................. 20-27 
Speedometer gear locking plate bolt ............. 4-6 
Transmission mount bracket bolt ................ 60-80 
Valve body assembly mounting боћ.............. 10-12 


Valve body bolt ............................... 4-6 
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SPECIAL TOOLS 


МЕРА ac Depende Der. US eati, IG SR 


TX40 


Bearing puller 

Jaws—annulus gear removal 

Front/rear clutch spring compressor 

Bearing puller 

Step plug—differential bearing removal 
Installer—annulus bearing and gear/transfer shaft 
input bearing 

Installer—transfer shaft output bearing 
Adaptor—idler gear shaft installation 
Installer—end clutch circlip 

Installer—pump seal 

Installer—drive shaft oil seal 

Adaptor—oil pressure gauge 

Compressor—front clutch 

Oil pressure gauges (without adaptors) 
Kickdown band adjustment 

Jaws—Transfer shaft bearing removal (input end) 
Jaws—Differential bearing removal 
Jaws—Transfer shaft (output end) bearing removal 
Adaptor— Bearing installer differential 
Remover/installer centre support 

Multi-use-tester 

ROM pack 

Remove/installer rear bearing retainer screws 
Adaptor bearing remover 

Band, front pump assembly 

Front pump removal 

Front pump guide pin 


——— ———. 
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TRANSAXLE REMOVAL 


(1) Disconnect the negative (-) battery cable. 

(2) Remove the air flow sensor assembly. 

(3) Disconnect all electrical wiring from the 
transaxle. 

(4) Disconnect the select control cable, refer Fig. 1. 


X 


09М0010 


Fig. 1—Control cable removal 


(5) Disconnect the speedometer cable. 
(6) Disconnect transaxle oil cooler hoses from the 
transaxle. 


NOTE: Plug the hoses and connections to prevent 
the ingress of dirt and moisture. 


(7) Remove the engine undercover. 
(8) Remove the differential and oil pan drain plugs 
and drain the transaxle fluid. 


Fig. 2—Transaxle drain plug 


(9) Remove the transaxle to engine attaching bolts, 
refer Fig. 3. 


Fig. 3—Transaxle attaching bolts 


(10) Vehicles fitted with ECS. If necessary remove the 
air pump assembly. Refer Group 33. 

(11) Disconnect the wiring and remove the starter 
motor. 

(12) Raise the front of the vehicle and support on 
stands in the locations outlined in Group 00 — General 
Information. 

(13) Remove the front wheels. 

(14) Using a suitable puller disconnect the lower arm 
and tie rod end ball joints from both knuckles. 

(15) Withdraw the driveshafts from the transaxle and 
transfer shaft, refer Fig. 4, and support to avoid 
damaging the joints. 

(16) Remove the transfer shaft centre support to 
engine attaching bolts and withdraw the transfer shaft 
from the transaxle. 


NOTE: A pry bar is recommended for drive shaft 
removal. Do not insert prybar to a depth of 
more than 7 mm or damage to the oil seal may 
occur. 


Transaxle 
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Fig. 4—Drive shaft removal 


(17) Remove the crossmember (right member). 
Refer Group 33. 
(18) Remove the torque converter lower cover plate 
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(19) Remove the torque converter to drive plate 
attaching bolts, refer Fig. 5, and push the torque 
converter towards the transaxle. 


Fig. 5—Removing torque converter attaching bolts 


(20) Support the transaxle on a suitable jack or hoist 
ensuring that excessive pressure is not exerted on the 
transaxle oil pan. 

(21) Remove the transaxle mounting through bolt, 
refer Fig. 6. 

(22) Pry the caps out of the right hand fender inner 
panel, remove the bracket to body attaching bolts, refer 
fig. 6, and remove the bracket. 


Fig. 6—Transaxle attaching bolts 


(23) Remove the mounting bracket from the transaxle. 
(24) Remove the remaining transaxle to engine 
attaching bolts. 

(25) Move the transaxle away from the engine and 
lower the jack to remove the transaxle. 


TRANSAXLE INSTALLATION 


Install by reversing the removal procedure, noting the 
following: 


(1) Install the torque converter in the transaxle. 


NOTE: Do not attempt to fit the torque converter 
to the drive plate and install the transaxle to it, 
as seals will be damaged. 


(2) Tighten all bolts to the specified torque. 

(3) Adjust the select control cable as outlined in 
Section 5. 

(4) Fill the transaxle with the specified fluid, start 
the engine and move the gear shift lever through all 
positions finishing in the N position, check that the 
fluid level is as shown in Fig. 7. 


NOTE: The temperature should be within 
70-80°C to obtain a correct reading. 
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Fig. 7—Correct fluid level 


(S) Road test the vehicle to check transaxle 
operation. 


TORQUE CONVERTER FLUSHING 


When a transaxle failure has contaminated the fluid, 
the torque converter should be flushed to insure that 
metal particles or sludged oil are not later transferred 
back into the reconditioned transaxle. Also flush and 
blow out the oil cooler and its lines. 


Machine Flushing 


Machine cleaning is recommended; using the type 
which rotates the converter while pumping cleaning 
fluid through it. The machine automatically adds timed 
blasts of compressed air to the cleaning fluid as it enters 
the converter, providing thorough cleaning. 


23-4А-8 


ALUMINIUM THREAD REPAIR 


Damaged or worn thread in the aluminium trans- 
axle case and valve body can be repaired by the use 
of Heli-Coils. Essentially, this repair consists of drilling 
out the worn or damaged threads, tapping the hole with 
a special Heli-Coil tap and installing a Heli-Coil insert 
in the tapped hole. This brings the hole back to its 
original thread size. Heli-Coil tools and inserts are 
readily available from most automotive parts dealers. 


NOTE: Some thread drag may occur in screwing 
a bolt into the installed Heli-Coil insert; there- 
fore, a torque reading should be taken of the 
thread drag with a torque wrench and added to 
the specified bolt torque, so that all bolts 
securing a particular part will be tightened to 
the same torque. 


TRANSAXLE DISASSEMBLY 


Prior to removing any transaxle sub-assemblies, plug 
all openings and thoroughly clean exterior of the unit, 
preferably by steam. Cleanliness throughout the entire 
disassembly and assembly procedure cannot be over- 
emphasized. When disassembling, each part should be 
washed in a suitable solvent, then dried by compressed 
air. Do not wipe parts with shop towels. 

All mating surfaces in the transaxle are accurately 
machined; therefore, careful handling of parts must be 
exercised to avoid nicks or burrs. 


INPUT SHAFT END PLAY 


Measuring drive train end play before disassembly 
will usually indicate when a thrust washer change is 
required (except when major parts are replaced). 

(1) Attach a dial indicator to the transaxle converter 
housing with the plunger seated against the end of the 
input shaft, refer Fig. 8. 

(2) Move the input shaft in and out to obtain an end 
play reading. 

(3) Record the end play for reference when reassem- 
bling the transaxle. Refer to specifications for the 
correct end play. 
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Fig. 8— Checking input shaft end play 


SUB-ASSEMBLY REMOVAL 


(1) Remove pulse generators A and B, refer Fig. 9. 

(2) Remove the manual control lever and inhibitor 
switch, refer Fig. 10 and remove dip stick tube and 
speedo drive assembly. 


Pulse generator "B" 


22 


ТРАО106 
Pulse generator "А" 


Fig. 9— Pulse generator location 


Inhibitor switch 
Manual control 


ТРАОТО7 


Fig. 10—Inhibitor switch removal 


(3) Position the transaxle with the oil pan up and 
remove the oil pan and gasket. 

(4) Remove the oil filter, refer Fig. 11. 

(S) Loosen the valve body mounting bolts, refer Fig. 
12. 

(6) Remove the oil temperature sensor holder and 
sensor harness from the clamps, refer Fig. 13. 


NOTE: Position the manual control shaft so the 
solenoid valve harness gromet can be removed 
from the transaxle case. 
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Solenoid valve harness 


Gromet 
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Fig. 11—Oil filter removal Fig. 14—Solenoid valve harness removal 


(7) Press the fingers of the solenoid valve harness 
grommet, push the grommet into the case and remove 
the valve body assembly. 
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Fig. 15—Parking roller support removal 


(10) Remove the manual control shaft set screw, refer 
Fig. 12— Valve body mounting bolts Fig. 11, and remove the manual control shaft assembly. 
(8) Remove the oil temperature sensor. 
(9) Remove the parking roller support bolts and 
remove the support, refer Fig. 15. 


Set screw 
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Fig. 16—Control shaft removal 
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sensor 

(1) Remove the detent assembly. 

(12) Remove the differential cover attaching bolts 
Fig. 13—Oil temperature sensor and remove the cover, refer Fig. 17. 
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Fig. 17—Differential cover removal Fig. 20—Differential removal 
(13) Remove the differential front bearing cap (16) Remove the end clutch cover installation bolts, 
attaching bolts and remove the cap, refer Fig. 18. refer Fig. 21, and remove the cover. 


Fig. 18—Bearing cap removal Fig. 21—End clutch cover bolts 
(14) Remove the differential bearing retainer, spacer (17) Remove the end clutch assembly, refer Fig. 22. 
and outer race assembly, refer Fig. 19. (18) Remove the end clutch thrust washer, refer 
(15) Remove the differential assembly, refer Fig. 20. Fig. 23. 


Retainer 
assembly "  TFAOlI6 


Fig. I9— Bearing retainer removal Fig. 22—End clutch removal 
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(22) Remove the idler gear cover mounting bolts, 
refer Fig. 26, and remove cover and gasket. 
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Fig. 23—End clutch thrust washer removal lees 


19) R. i 
(19) Remove the end clutch hub, refer Fig. 24. тугра 


(23) Disengage the idler shaft bolt locking plate, 
refer Fig. 27, and remove the bolt. 


Fig. 24—End clutch hub removal 


(20) Remove the thrust bearing #11. 
NOTE: It may be stuck to the end clutch hub. 
(21) Remove the end clutch shaft, refer Fig. 25. 


Fig. 27—Idler shaft bolt removal 


(24) Using a suitable tool pull out the idler shaft, 
refer Fig. 28, and remove the idler gear and bearing. 


Fig. 25—End clutch shaft removal Fig. 28—Idler shaft removal 
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(25) Remove the idler gear spacer, refer Fig. 29. (28) Remove thrust washer £1 and thrust race £3, 
refer Fig. 32. 


Thrust washer #1 


Thrust race #3 
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Fig. 29—Idler gear spacer 
Fig. 32—Thrust washer removal 
(26) Remove the oil pump mounting bolts, refer 
Fig. 30. (29) Hold the input shaft and remove the front and 
rear clutch assemblies together, refer Fig. 33. 
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Fig. 30—Oil pump bolt removal 
Fig. 33—Front and rear clutch removal 
(27) Using Special Tool E23MII remove the pump 
assembly, refer Fig. 31. (30) Remove thrust bearing #5, refer Fig. 34. 


Fig. 31—Oil pump removal Fig. 34—Thrust bearing £5 removal 
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(34) Remove the kickdown band, refer Fig. 38. 


(31) Remove the rear clutch hub, refer Fig. 35. 
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Fig. 35—Rear clutch hub removal 


NOTE: The thrust race may be stuck to the back 
of the clutch hub. 


(32) Remove thrust bearing #7, refer Fig. 36. 


Thrust bearing #7 


Fig. 36—Thrust bearing #7 removal 
(33) Remove the kickdown drum, refer Fig. 37. 
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Fig. 37—Kickdown drum removal 


Fig. 38—Kickdown band removal 


(35) Remove the kickdown servo cover snap ring, 
and then remove the kickdown servo switch, refer 
Fig. 39. 
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Fig. 39—Kickdown servo cover removal 


(36) Using a valve spring compressor with a suitable 
adaptor compress the kickdown servo and remove the 
snap ring, refer Fig. 40. 


Fig. 40—Kickdown servo snap ring 
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(37) Remove the kickdown servo piston, refer Fig. 41. 


^ 
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Fig. 41—Kickdown servo piston removal 


(38) Remove the kickdown band anchor rod, refer 
Fig. 42. 
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Fig. 42—Anchor rod removal 


(39) Remove the kickdown servo air exhaust capping 
plug and then remove the air exhaust plug, refer Fig. 43. 


Fig. 43—Exhaust plug removal 


(40) Remove the centre support snap ring, refer 
Fig. 44. 


Fig. 44—Centre support snap ring removal 


(41) Using Special Tool E21M41 attached to the 
centre support, remove the centre support by pulling 
straight upwards, refer Fig. 45. 


Fig. 45— Centre support removal 


(42) Remove the reverse sun gear and forward sun 
gear together, refer Fig. 46. 


Fig. 46—Reverse and forward sun gear removal 
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(43) Remove the planet pinion carrier assembly, refer 
Fig. 47. 


Fig. 47—Plant pinion carrier removal 


(44) Remove the low reverse brake wave spring, 
return spring, reaction plate and brake discs, and plates, 
refer Fig. 48. 


Fig. 48—Low reverse brake removal 


(45) Using a TX40 star drive, loosen the rear bearing 
retainer bolts and remove, refer Fig. 49. 
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Fig. 49— Bearing retainer removal 


(46) Remove the rear bearing snap ring, refer Fig. 50. 
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Fig. 50—Rear bearing snap ring removal 


(47) Remove the transfer shaft output bearing 
retainer mounting bolts and then remove the output 
bearing retainer and outer race assembly, refer Fig. 51. 
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Fig. 51—Iransfer shaft bearing retainer removal 


(48) Remove the transfer shaft, refer Fig. 52. 

(49) Using a suitable sliding hammer, remove the 
outer bearing race, refer Fig. 53. 

(50) Remove all oil seals. 
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Fig. 52—Transfer shaft removal 
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Fig. 53—Outer bearing race removal 
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Bolt 

. Reaction shaft support 
Oil pump driven gear 
Oil pump drive gear 
Oil pump housing 
Oil seal 

O-ring 

. Steel ball 

. Snap ring 

Oil seal 

. Seal rings 


Жбюю оо роого; 
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Fig. 54—011 pump components 


SUB ASSEMBLY OVERHAUL If clearances are within specifications, mark the 
OIL PUMP relative position of the gears to ensure correct 
installation. 

(4) Remove the steel ball the drive gear and the 

(1) Remove the *O" ring from the oil pump housing. driven gear, refer Fig. 56. 

(2) Remove the bolts from the pump assembly and 
separate the unit. 

(3) Measure gear clearances, refer Specifications, if 
clearances are not within specifications replace the oil 
pump assembly. 


Disassembly 
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Fig. 56—Oil pump internal components 


(5) Remove the seal rings from the reaction shaft 
support, refer Fig. 57. 

(6) Remove and discard the pump housing oil seal, 
Fig. 55— Checking clearances refer Fig. 58. 
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Fig. 57—Reaction shaft support seal rings 
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Fig. 58—Removing oil seal 


Snap ring 


Fig. 59—Snap ring and oil seal removal 


(7) Using a suitable probe remove the snap ring and 
oil seal from the oil pump drive gear, refer Fig. 59. 

(8) Clean all components in suitable solvent and 
check for damage. 


Assembly 


(1) Apply a coat of АЛГЕ to the oil seal lip and using 
Special Tool E9055, install a new oil seal in the pump 
housing, refer Fig. 60. 
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Fig. 60—Installing oil seal 


(2) Immerse the drive gear and the driven gear in 
АЛ. and install in the pump housing, ensuring that 
the mating marks are correctly aligned. 

(3) Install a new oil seal and snap ring into the drive 
gear. 

(4) Install the steel ball, refer Fig. 56. 
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Fig. 61—Steel ball location 


(5) Coat new seal rings with A.T.F. and fit onto the 
reaction shaft support. 

(6) Fit the reaction shaft support onto the pump 
housing and install and finger tighten attaching bolts. 
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(7) With the reaction shaft support properly 
positioned on the pump housing, using Special Tool 
MD998336 and a suitable ring compressor tighten the 
pump housing to reaction shaft attaching bolts to the 
specified torque, refer Fig. 62. 


MD998336 
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Fig. 62—Pump housing assembly 


(8) Rotate the oil pump and check that the pump 
gears rotate freely. 

(9) Install a new “O” ring in the groove on the 
circumference of the pump housing and coat with 
petroleum jelly. 
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. Snap ring . Return spring 
. Clutch reaction plate . D-ring 

. Clutch disc . Clutch piston 

. Clutch plate . D-ring 

. Clutch pressure plate . Clutch retainer 
. Snap ring 


Fig. 63— Front clutch components 


FRONT CLUTCH 


Disassembly 


(1) Remove the outer snap ring and remove the 
clutch discs and plates. 


E21M43 
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Fig. 65—Return spring removal 
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Fig. 64—Snap ring removal 


(2) Using Special Tool E21M43 compress the return 
spring and remove the snap ring, refer Fig. 65. 

(3) Slowly release the spring until the spring retainer 
is free of the hub. 

(4) Remove the tool, the spring retainer and spring. 

(5) Remove the piston by blowing air into the oil 
feed hole, refer Fig. 66. 

(6) Remove and discard D-rings from around the 
piston and the clutch hub retainer. Fig. 66—Piston removal 
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Inspection 


Inspect facing material on all driving discs. Replace 
discs that are charred glazed or heavily pitted. Discs 
should be replaced if they show evidence of material 
flaking off or if facing material can be scraped off 
easily. Inspect driving disc splines for wear or other 
damage. Inspect steel plate and pressure plate surfaces 
for burning, scoring or damaged driving lugs. Replace 
if necessary. 

Inspect steel plate lug grooves in clutch retainer for 
smooth surfaces, plates must travel freely in grooves. 
Inspect contacting surface on the clutch retainers for 
scores, the contact surface should be protected from 
damage during disassembly and handling. Inspect 
piston seal ring surfaces in clutch retainer for nicks or 
deep scratches, light scratches will not interfere with 
sealing of neoprene rings. Inspect clutch retainer inner 
bore surface for wear from reaction shaft support seal 
rings. Inspect clutch retainer bushing for wear or 
scores. 

Inspect bore of piston for score marks, if light, 
remove with crocus cloth. Inspect seal ring grooves for 
nicks and burrs. Inspect neoprene rings for deterior- 
ation, wear and hardness. Inspect piston spring, re- 
tainer and circlip for distortion. 

Thoroughly clean all components prior to assembly 
and installation. 
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Fig. 67—Front clutch assembly 


Assembly 


(1) Install a new “D” section sealing ring to groove 
in outside surface of piston, with the round section 
facing out, refer Fig. 68. Install a new “D” section 
sealing ring to front clutch retainer. 


(2) Coat outside surface of “D” rings with A.T.F. 
and push the piston into the front clutch retainer by 
hand. 
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Fig. 68— "D" ring installation 


(3) Install return spring and spring retainer. 
Compress return spring with Special Tool E21M43 and 
install snap ring, refer Fig. 69. 
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Fig. 69—Return spring installation 


(4) Coat the clutch plates and the clutch discs with 
A.T.F. and install in the retainer as shown in Fig. 70. 
NOTE: When new clutch discs are used immerse 
in A.T.F. for at least two hours prior to 

installation. 


Clutch plate 


Reaction 
plate 


Clutch pressure 
plate 
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Fig. 70—Clutch disc and plate installation 
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NOTE: When the clutch reaction plates аге 
installed, make sure that all their missing teeth 
are in alignment, refer Fig. 70. 


(5) Install snap ring and check clearance between 
snap ring and clutch plate. To check clearance, hold 
circumerence of clutch plate down with a force of 5 
kg. measure clearance with a feeler gauge, refer Fig. 71. 

(6) If the clearance fails to meet specifications, select 
a suitable snap ring, refer to specifications, to give the 
required clearance. 


Fig. 71—Checking clutch plate clearance 
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. Seal ring . Snap ring . Return spring 

. Input shaft . Clutch reaction plate . Rear clutch piston 
O-ring . Clutch disc . D-ring (outer) 

. Snap ring . Clutch plate . D-ring (inner) 

. Thrust race . Wave spring . Rear clutch retainer 

. Seal ring . Snap ring 


REAL CLUTCH 


Disassembly 
(1) Remove the input shaft seal rings, refer Fig. 73. 
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Fig. 74—Rear clutch removal 
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Я = (3) Remove the input shaft snap ring, thrust race and 
Fig. 73—Input shaft seal ring removal D-ring, refer Fig. 74. 
(4) Remove the snap, clutch reaction plate, clutch 
plates and wave spring, refer Fig. 75. 
(2) Remove the rear clutch from the input shaft, (5) Using Special Tool E21M43 to compress the 
refer Fig. 74. return spring, remove the snap ring, refer Fig. 75. 
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Fig. 75—Snap ring removal 


(6) Slowly release the spring until the spring retainer 
is free of the hub. 
(7) Remove the tool and the return spring assembly. 
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Fig. 76— Return spring removal 


(8) Remove the piston, refer Fig. 77. 
(9) Remove the D-ring and seal rings. 
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Fig. 77—Rear clutch piston removal 


Inspection 


Inspect facing material on all driving discs. Replace 
discs that are charred, glazed or heavily pitted. Discs 
should be replaced if they show evidence of material 
flaking off or if facing material can be scraped off 
easily. Inspect driving disc splines for wear or other 
damage. Inspect steel plate and pressure plate surfaces 
for burning, scoring or damaged driving lugs. Replace 
if necessary. 

Inspect steel plate lug grooves in clutch retainer for 
smooth surfaces, plates must travel freely in grooves. 
Inspect band contacting surface on clutch retainers for 
scores, the contact surface should be protected from 
damage during disassembly and handling. Inspect 
piston seal ring surfaces in clutch retainer for nicks or 
deep scratches, light scratches will not interefere with 
sealing of neoprene rings. Inspect clutch retainer inner 
bore surface for wear from reaction shaft support seal 
rings. Inspect clutch retainer bushing for wear or 
Scores. 

Inspect bore of piston for score marks, if light, 
remove with crocus cloth. Inspect seal ring grooves for 
nicks and burrs. Inspect neoprene seal rings for 
deterioration, wear and hardness. Inspect piston spring, 
retainer, and circlip for distortion. 

Thoroughly clean all components prior to assembly 
and installation. 


Assembly 


(1) Install new D-rings to the inside and outside of 
the piston with the round section facing out, refer 
Fig. 78. 
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Fig. 78—D-ring fittment 


(2) Coat the outside surfaces of the D-rings with 
АЛЕ and push the piston into the clutch retainer, refer 
Fig. 80. 

(3) Install the return spring and spring retainer. 
Compress the return spring using Special Tool E21M43 
and install the snap ring, refer Fig. 81. 
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. Seal ring . Snap ring 


© 


. Return spring 


. Input shaft . Clutch reaction plate . Rear clutch piston 


. O-ring . Clutch disc 
. Snap ring . Clutch plate 
. Thrust race . Wave spring 
. Seal ring . Snap ring 


. D-ring 
. D-ring 
. Rear clutch retainer 


Fig. 79— Rear clutch assembly 


Fig. 80—Installing rear clutch piston 


(4) Install the wave spring, clutch plate, clutch discs, 
clutch reaction plate and snap ring, refer Fig. 82. 


NOTE: When new clutch discs are used immerse 
in A.E.F. for at least two hours prior to 
installation. 
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Fig. 81—Installing return spring 


(5) Install snap ring and check clearance between 
snap ring and clutch plate. To check clearance, hold 
circumference of clutch plate down with a force of 5 
kg. Measure clearance with a feeler gauge, refer Fig. 83. 

(6) If the clearance fails to meet specifications, select 
a suitable snap ring, refer to specifications, to give the 
required clearance. 
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NOTE: When the clutch reaction plates are 
installed, make sure that all their missing teeth 
are in alignment, refer Fig. 82. 


Clutch plate 


Wave spring 
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Fig. 82—Clutch plate installation 
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Fig. 83—Сћеск clutch pack clearance 


(7) Install the D-ring, thrust race and snap ring on 
the input shaft. 

(8) Install the rear clutch on the input shaft so that 
the mating mark on the rear clutch retainer with the 
groove in the input shaft, refer Fig. 84. 
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Fig. 84— Install input shaft to clutch 


(9) Install new seal rings in the input shaft grooves, 
refer Fig. 85. 


Oil passage 


Fig. 85— Installing input shaft seal rings 
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END CLUTCH 
Disassembly 


(1) Remove the snap ring, the clutch reaction plate, 
clutch discs and clutch plates., refer Fig. 86. 


Fig. 86—End clutch outer snap ring removal 


NOTE: If the clutch discs and clutch plates are 
to be reused, note and maintain the order of 
disassembly. 


(2) Using suitable pliers remove the inner snap ring, 
refer Fig. 87, and remove the washer and return spring. 
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Fig. 87—Inner circlip removal 
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Fig. 88—End clutch piston removal 


(3) Remove the piston by positioning the retainer on 
the bench, piston side down and applying compressed 
air through the oil passage in the rear of the retainer. 

(4) Remove the inner and outer seal rings from the 
piston. 

(5) Remove the oil seal from the rear of the end 
clutch retainer. 


Inspection 


Inspect facing material on al] driving discs. Replace 
discs that are charred, glazed or heavily pitted. Discs 
should be replaced if they show evidence of material 
flaking off or if facing material can be scraped off 
easily. Inspect driving disc splines for wear or other 
damage. Inspect steel plate and pressure plate surfaces 
for burning, scoring or damaged driving lugs. Replace 
if necessary. 

Inspect steel plate lug grooves in clutch retainer for 
smooth surfaces, plates must travel freely in grooves. 
Inspect band contacting surface on clutch retainers for 
scores, the contact surface should be protected from 
damage during disassembly and handling. Inspect 
piston seal ring surfaces in clutch retainer for nicks or 
deep scratches, light scratches will not interfere with 
sealing of neoprene rings. Inspect clutch retainer inner 
bore surface for wear from reaction shaft support seal 
rings. Inspect clutch retainer bushing for wear or 
scores. 

Inspect bore of piston for score marks, if light, 
remove with crocus cloth. Inspect seal ring grooves for 
nicks and burrs. Inspect neoprene seal rings for 
deterioration, wear and hardness. Inspect piston spring, 
retainer and circlip for distortion. 

Thoroughly clean all components prior to assembly 
and installation. 


Assembly 


(1) Using a suitable installer, install a new oil seal 
into the rear of the end clutch retainer, refer Fig. 89. 


. Snap ring 

. Clutch reaction plate 
. Clutch disc 

. Clutch plate 

. Snap ring 

. Washer 

. Return spring 

. Piston 
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. End clutch retainer 
. Seal ring 
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Fig. 89—End clutch rear seal position 
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. Snap ring . Piston 

. Clutch reaction plate . D-ring 

. Clutch disc . Oil seal 

. Clutch plate . End clutch retainer 
. Snap ring . Seal ring 

. Washer . Oil seal 

. Return spring 


Fig. 90—End clutch components 


(2) Install new *D" section ring to the inner groove 
of the piston, and a new lip seal to the outer groove 
of the piston. 

(3) Coat the outer surface of the seal rings with 
АЛЕ and push the piston into the retainer by hand, 
refer Fig. 91. 
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Fig. 91—Installing end clutch piston 


(4) Install the return spring and washer. 

(5) Fit a new snap ring onto the guide of special tool 
Е23М10 and locate the guide in the retainer, refer 
Fig. 92. | 

(6) Support the retainer in a press, supported under 
the shaded area, refer Fig. 92. 


NOTE: Do not support under the arrowed section. 


(7) Position the installer on the guide and press the 
snap ring onto the retainer. 


NOTE: Stop pressing immediately the snap ring 
is located in the retainer groove. 


Installer — ic 
Е23М10 1 Guide— | 
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Fig. 92— Installing snap ring 


(8) Coat the clutch discs, clutch plates and the 
reaction plate with АТ.Е. and install in the retainer as 
shown in Fig. 93. 


NOTE: When new clutch discs are used immerse 
in A.T.E. for at least two hours prior to 
installation. 
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(9) Install snap ring and check clearance between 
snap ring and clutch plate. To check clearance hold 
circumference of clutch plate down with a force of 
5 kg. Measure clearance with a feeler gauge, refer 
Fig. 94. 


Reaction plate 


Disc 


Piston —— 


Fig. 93--Сішеһ disc and plate installation 
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Fig. 94—Checking clutch plate clearance 


(10) If the clearance fails to meet specifications, 
select a suitable snap ring, refer Specifications, to give 
the required clearance. 
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KICKDOWN SERVO 


Disassembly 

(1) Remove the lock nut and withdraw the adjusting 
screw. 

(2) Remove the piston from the sleeve. 

(3) Remove and discard the “O” and “D” rings. 


. Lock nut 


. Adjusting screw 
. Seal ring 
. "О" ring 


Fig. 95—Kickdown servo components 


Inspection 


Throughly clean all components and inspect the 
sliding surfaces of the piston and sleeve for scoring or 
wear. Replace faulty components. 


Assembly 


(1) Install new *D" ring and seal ring to piston. 

(2) Install new “O” rings to sleeve. 

(3) Coat “D” ring and seal ring with АТ.Е and insert 
into sleeve, refer Fig. 96. 

(4) Install piston rod and adjusting screw. 


“O” ring 
“D” ring 


Seal ring 
f 


Fig. 96— “0” and “O” ring installation 


NOTE: Adjust kickdown servo assembly after 
installation, refer Section 3 — *Maintenance 
and Adjustment". 


PLANET PINION CARRIER 


Disassembly 


(1) Remove the thrust bearing, avoiding contact with 
the short pinion. 

(2) Push out the one way clutch outer race attaching 
rivets, refer Fig. 97. 
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Fig. 97—Rivet removal 


NOTE: Remove the rivets one at a time while 
turning the stopper plate so that the rivets are 
not in contact. 


(3) Remove the one-way clutch outer race assembly, 
refer Fig. 98. 
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Fig. 98—One-way clutch outer race removal 


(4) Remove the one-way clutch out of the outer race 
by pushing outwards by hand, refer Fig. 99. 
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Fig. 99—Remove one-way clutch 


NOTE: The planet pinion carrier is only services 
as an assembly. Do not dismantle the carrier. 


Inspection 


Thoroughly clean all components prior to inspec- 
tion. 
(1) Inspect thrust bearing and thrust surfaces for 
wear and damage, replace if mecessary. 
(2) Inspect planetary gear teeth for chips or wear. 
(3) Inspect plant pinion carrier roller bearing 
for wear and score marks. 


Rivet 

Wave washer 

One way clutch outer race 
End plate 

One way clutch 

. End plate 

. Thrust bearing 

. Planetary carrier 
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Assembly 


(1) Install the end plate into the outer race, refer 
Fig. 101. 


End plate 
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Fig. 101—End plate installation 


(2) Push the one way clutch into the outer race 
by hand, ensuring the arrow on the outside of the 
cage is pointed upward, refer Fig. 102. 

(3) Smear the one way clutch outer end plate 
with petroleum jelly and fix it to the one way 
clutch, refer Fig. 103. 

(4) Install the one way clutch onto the carrier 
and align the rivet holes. 


Fig. 100— Planet pinion carrier components 
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(5) Install the wave washers and rivets. 


CAUTION: Install the wave washers with the 
concave parts facing the outer race. 
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Fig. 105—Rivet installation 


(6) Use a press and a suitable punch to fasten the 
rivets, refer Fig. 105. 


NOTE: Use a punch with a face angle of 60°. 
Use a load of 11000N to 13000N to fasten the 
rivets. 


(7) Install the thrust bearing on the carrier, 
making sure that the thrust bearing is correctly fitted 
into the concave part of the carrier. 


Fig. |3—Ошег plate installation 
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Fig. 104—Wave washer installation 
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ANNULUS AND TRANSFER DRIVE GEAR 


. Snap ring 

. Stopper plate 

. Ball bearing 
Transfer drive gear 
. Ball bearing 

. Snap ring 

. Output flange 

. Annulus gear 


Fig. 106—Annulus gear and drive gear components 


Disassembly 


(1) Remove the snap ring adjacent to the bearing at 
the rear end of the output flange, refer Fig. 107, and 
remove stopper plate. 


Snap ring 
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Fig. 107—Snap ring removal 


(2) Using Special Tool E6673, remove the bearings 
and gear as a set from the output flange, refer Fig. 108. 
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Fig. 108— Bearing removal 


NOTE: Mount the jaws firmly between the output 
flange and bearing. 


(3) Mount the Special Tool E6673 tool between the 
transfer drive gear and bearing, refer Fig. 109, and 
remove both bearings from the transfer drive gear. 
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Fig. 109—Transfer drive gear bearing removal 


(4) Remove the snap ring and remove the annulus 
gear from the output flange, refer Fig. 110. 
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Fig. 110—Removing annulus gear snap ring 


Inspection 


Thoroughly clean all components prior to 
inspection. 

(1) Check the bearings for smooth rotation. 

(2) Check gear teeth for chips and wear. 


Assembly 


(1) Install the annulus drive gear onto the output 
flange and fit the snap ring. 

(2) Install bearings onto both ends of the transfer 
drive gear. 

(3) Using a suitable installer, install the transfer drive 
gear, refer Fig. 111. 
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Fig. 111—Installing transfer drive gear 


(4) Install the stopper plate and select the thickest 
spacer that will fit in the groove, refer specifications 
for spacer selection chart and install in the output 
flange groove, refer Fig. 112. 
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Fig. 112—Selecting snap ring 
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. Taper roller bearing 
2. Transfer shaft 
3. Taper roller bearing 


Fig. 113—TIransfer shaft components 


TRANSFER SHAFT Output Bearing Installation 
Output Bearing Removal (1) Using a suitable installer press the bearing on to 


(1) Using Special Tool E1673MT with jaws both ends of the transfer shaft, refer Fig. 115 
E1673A15 remove output bearing, refer Fig. 114. 


Input Bearing Removal 


(1) Using Special Tool E167MT with jaws 
E1673R15A remove the input bearing, refer Fig. 116. 


E1673R15A 


Fig. 114— Transfer shaft bearing removal 


— 


Fig. алаш bearing removal 


Input Bearing Installation 


(1) Using a suitable installer, press the bearing onto 
Fig. 115—Transfer shaft bearing installation the transfer shaft, refer Fig. 117. 
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Fig. 117—Input bearing installation 
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DIFFERENTIAL 


Disassembly 


(1) Using special tools E1673MT, Е1673В15 and 
E1673G16 remove both differential bearings, refer 
Fig. 118 

(2) Remove the drive gear attaching bolts and 
remove the drive gear. 


E1673G16 


Fig. 118—Removing differential bearings 
(3) Using a suitable punch drive cut the pinion shaft 


lock pin, refer Fig. 103, it may be necessary to remove 
a small amount of metal to expose access hole A. 


Lock pin 


Fig. 119—Pinion shaft lock pin 


NOTE: The lock pin must not be re-used. 


(4) Remove the pinion shaft gears and spacers 
noting the location of the spacers. 


Inspection- 


Perform the following inspection and replace any 
faulty components. 

(1) Inspect all gears for wear, chips and other 
damage. 

(2) Inspect thrust washers for scoring and wear. 

(3) Check that all bearings rotate freely. 


Assembly 


(1) Install the side gears and spacers into the case., 


NOTE: If installing original spacers and gears, 
install in positions noted in disassembly. 
If new side gears are being installed, fit medium 
thickness spacers, refer to specifications. 


(2) Install pinion gears, washers and pinion shaft. 


(3) Measure the backlash between the side gear and 
pinion gear with a dial indicator, refer Fig. 120. Select 
suitable side gear spacers to achieve the specified side 
gear to pinion backlash, refer to specifications. 


NOTE: The backlash of both left and right side 
gears must be equal. 


Fig. 120—Measuring backlash 


(4) Install a new pinion shaft lock pin, drive the lock 
pin into the differential case until the head of the lock 
pin protrusion is less that 3 mm from the surface of 
the case, refer Fig. 122. 


NOTE: A new lock pin must be installed. 
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Fig. 122—Pinion shaft lock pin installation 


(5) Install the differential drive gear onto the case. 
Apply Loctite Threadlock 271 to the threads of the 
drive gear attaching bolts, install and tighten bolts to 
the specified torque in two stages and in the sequence 
shown in Fig. 123. Remove excess loctite sealer from 
the bolts. 


(6) Using special tools Е75ПА or a suitable 
alternative, press the bearings onto the differential case, 
refer Fig. 124. Fig. 124— Installing bearings 
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VALVE BODY 


Disassembly 


NOTE: Do not clamp any portion of the valve 
body or the transfer plate in a vice. Any 
distortion of the aluminium valve body or 
transfer plate will result in sticking valves, 
excessive leakage or both. When removing or 
installing valves or plugs, slide them in or out 
carefully. Do not use force. All springs and 
valves should be identified by a tag or placed 
in order of removal on a convoluted tray ready 
for cleaning and re-assembly. 


(1) Remove the solenoid valve screws, refer Fig. 125, 
and remove the solenoid valves. Fig. 127—Valve stopper 


(2) Remove the manual valve from the valve body, 
refer Fig. 126. 


(3) Remove the valve stopper and harness clamp, 
refer Fig. 127. 


(4) Remove the N-D valve and sleeve from the upper 
valve body, refer Fig. 128. 
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Fig. 128— Removing N-D control valve 


(5) Remove the lower valve body attaching bolts, 
refer Fig. 129, and remove the lower valve body and 
separating plate. 


Lower valve body 
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Fig. 126— Removing manual valve Fig. 129—Lower valve body attaching bolts 
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. Stopper plate 

. Shift control spring 

. Rear clutch exhaust valve A 
. Rear clutch exhaust valve B 
. 2-3/4-3 shift spring 

. 2-3/4-3 shift valve 

. PCSV 

. LUCCSV 

. SCSV "A" 

. SCSV "B" 

. Front end cover 

. Valve stopper 

. Pipe 

. Block 
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. End clutch valve 

. End clutch spring 

. Lock up clutch control valve 


Fig. 130—Valve body components 
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. End clutch plug 

. Lock up clutch control sleeve 
. Stopper 

. Lock up clutch control spring 
. N-R control spring 

. N-R control valve 

. End cover 

. Reducing valve 

. Reducing spring 

. Adjusting screw 

. Filter 
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. Lower valve body 
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(6) Remove the two steel balls, spring and oil filter 
from the intermediate plate, refer Fig. 131. 


Relief spring 


Steel ball 
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Fig. 131—Ball and filter removal 


(7) Remove the intermediate plate attaching bolts, 
refer Fig. 132, and remove the plate. 


Fig. 132—Intermediate plate attaching bolts 


(8) Remove the steel balls and the teflon ball and 
the stopper plates, refer Fig. 133. 
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Fig. 133— Ball and stopper plate removal 


(9) Remove the block and upper separating plate, 
refer Fig. 134. 
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Fig. 134—Removing separating plate 


(10) Remove the end cover then the 1-2 shift valve 
spring, shift control valve and plug from the upper 
valve body, refer Fig. 135. 


ж Shift control valve 
M Stopper plate 
Shift control plug 


Fig. 135—Removing valves and spring 


(11) Remove the end cover and then valves and 
springs, refer Fig. 136, from the upper valve body. 


(12) Remove the pin, refer Fig. 137, and remove the 
stopper, plug, spring, and end clutch valve from the 
lower valve body. 


(13) Remove the end cover and then the lock up clutch 
valve sleeve, valve, N-R control valve, reducing valve 
and springs from the lower valve body, refer Fig. 137. 
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Fig. 136—Upper valve body components 
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Fig. 137—Lower valve body components 


Cleaning and Inspection 


Allow all parts to soak for a few minutes in a suitable 
clean solvent. Wash thoroughly and dry with compres- 
sed air. 

Inspect all mating surfaces for nicks, burrs and 
scratches. Using a straight edge inspect mating surfaces 
for warpage or distortion. Make sure all metering holes 
in the transfer plate and valve body are open. Using 
a pen light, inspect bores in valve body for scores, 
scratches, pits and irregularities. 

Inspect all valve springs for distortion and collapsed 
coils. Inspect all valves and plugs for burrs, nicks and 
scores. Small nicks and scores may be removed with 
crocus cloth, providing extreme care is taken not to 
round off sharp edges. The sharpness of these edges 
is vitally important because it prevents foreign matter 
from lodging between valve and valve body, thus 
reducing possibility of sticking. Inspect all valves and 
plugs for freedom of operation in valve body bores. 

When bores, valves and plugs are clean and dry, the 
valves and plugs should fall freely in the bores. The 
valve body bores do not change dimensionally with use. 
Therefore, a valve body that was functioning properly 
when vehicle was new, will operate correctly if it is 
properly and thoroughly cleaned. There is no need to 
replace the valve body unless it is damaged in handling. 


Assembly 


NOTE: Prior to assembly ensure all valves and 
plugs are well lubricated with clean АЛЕ. Refer 
to specifications for valve spring identification 
chart. 


(1) Install valves and springs in the order shown in 
Fig. 139, to the upper valve body. The line pressure 
adjusting screw should have its dimension “A”, refer 
Fig. 138, preset at specified value. Specified value: 
4 mm. 


NOTE: Perform actual line pressure adjustment 
on the vehicle, measuring the actual pressure 
and adjust as necessary, refer section 3 for the 
procedure. 


Retainer 


Adjusting 
screw 


Fig. 138— Preseting adjusting screw 
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Lower valve body 
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valve control valve 


N-R control/accumulator valve 


Reducing valve 


End clutch 
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Stopper — Lock up clutch 


Adjusting screw 
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Fig. 139—Upper and lower valve body valve location 
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(2) Install the end cover and tighten bolts to the 
specified torque. 
55 Teflon ball 


Steel ball 


e a р ex I 
Stopper plate Ie 


Fig. 142— Ball and stopper plate location 


(6) Install the upper seperating plate and block to 
the intermediate plate, leaving the bolts finger tight, 
refer Fig. 143. 


. Torque converter control valve 
. Pressure control valve 

. Shift control plug and spring 
. Regulator valve 
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Front end cover 

. Rear clutch exhaust valve A 
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Fig. 140—Upper valve body components 


(3) Install the 1-2 shift valve, spring, shift control 
valve and plug in the upper valve body, refer Fig. 141. 


Fig. 143— Installing upper seperating plate 


(7) Install the intermediate plate and upper 
separating plate assembly, refer Fig. 144, leaving all 
bolts finger tight. 


Shift control valve 
Stopper plate 


Shift control plug 
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Fig. 141—Valve and spring installation 


(4) Install end cover and tighten bolts to the 
specified torque. 

(5) Install the three steel balls and one teflon ball 
and three stopper plates, refer Fig. 142, in the upper 
valve body, ensuring that the plates are correctly 
positioned on the shift control valve. Fig. 144—Installing intermediate plate 
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(8) Install the end clutch valve, plug, stopper and 
pin in the lower valve body, refer Fig. 145. 


. End clutch valve 
. End clutch valve plug 
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Fig. 145—Lower valve body components 


(9) Install the reducing valve and spring, the N-R 
valve and spring, the lock up clutch control spring, 
valve and sleeve to the lower valve body, refer Fig. 145. 


NOTE: The reducing pressure adjusting screw 
should have its dimension A (refer Fig. 146) 
preset at specified value: 10 mm. Check actual 
reducing pressure on vehicle and adjust as 
necessary, refer “maintenance and adjustment”, 
section 3. 
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Fig. 146—Reducing valve adjusting screw adjustment 


(10) Install end cover and tighten to the specified 
torque. 

(11) Install the steel balls and spring in the inter- 
mediate plate, refer Fig. 147. 
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Fig. 147—Steel ball and spring location 


(12) Position the lower separating plate and lower 
valve body on the valve body assembly, refer Fig. 148. 
Install retaining bolts, leaving bolts finger tight. 

(13) Tighten all valve body assembly bolts to specifi- 
cations. 


Fig. 148— Installing lower valve body 


(14) Install the N-D control valve and sleeve in the 
upper valve body, refer Fig. 149. 

(15) Install the valve stopper and harness clamp, refer 
Fig. 150. 


Fig. 149—Installing N-D control valve 
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(18) Apply a coat of A.T.F. to the “O” rings and install 
the solenoid valves in the valve body, refer Fig. 153. 


SCSV “A” 
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Fig. 150—Installing valve stopper 


Fig. 153—Solenoid valve locations 
(16) Install the manual valve, refer Fig. 151. 
(17) Clean the solenoid valve oil screens and replace 
the “O” rings, refer Fig. 152. 
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Fig. 151— Installing manual valve 
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Fig. 152—Solenoid valves 
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TRANSAXLE ASSEMBLY (3) Install the transfer shaft, refer Fig. 156. 


Always observe the following points when assem- 
bling the transaxle. 

(a) Always use new gaskets, “O” rings and seals. 

(b) Use only petroleum jelly for fixing spacers, 
thrust races, etc. 

(c) Apply A.T.F. to friction elements, sliding and 
rotating components prior to assembly. 

(d) Keep all components clean and free of cloth lint. 

(e) The oil in the oil cooler should be replaced. 


NOTE: Before assembly of the transaxle, measure 
the end play of the low-reverse brake, and select 
a pressure plate that will achieve the correct 
clearance, using the following procedure. 
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Fig. 156—Transfer shaft installation 


(4) Bend two 10mm lengths of 1.6mm diameter resin 
cored solder to suit and position in the bottom outer 
circumference of the output bearing retainer, refer 
Fig. 157. 
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Fig. 154— Drive shaft oil seal installation 
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(1) Using Special Tool E21MI4A install the drive - - 
shaft oil seal, refer Fig. 154. Fig. 157—Solder location 
(2) Using a suitable installer, install the transfer shaft 


outer race into the transaxle case, refer Fig. 155. (5) Install the bearing cup and push fit to hold 


solder in place. 
(6) Install the bearing retainer and tighten the bolts 
to the specified torque, refer Fig. 158. 
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Fig. 155— Installing transfer shaft bearing outer race Fig. 158—Installing bearing retainer 
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(7) Progressively loosen and remove bolts and 
remove the output bearing retainer. 

(8) Remove the outer race from the output bearing 
retainer and remove the solder. 


NOTE: If the solder is not crushed, repeat steps 
4 to 6, using 3 mm solder. 
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Fig. 159—Measuring solder strips 


(9) Measure the thickness of the crushed solder with 
a micrometer and select a spacer with a thickness that 
will provide the standard valve of preload. 

(10) Install the selected spacer into the output 
bearing retainer. 

(11) Install the outer race into the output bearing 
retainer. 

(12) Install a new O-ring around the outer 
circumference of the outer bearing retainer, refer 
Fig. 160. 
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Fig. 160—O-ring installation 


(13) Coat the O-ring with automatic transmission 
fluid. 


(14) Install the output shaft bearing retainer onto 
the transaxle case, install attaching bolts and tighten 
bolts to the specified torque. 

(15) Install annulus gear and output flange assembly 
into the case. 

(16) Install the rear bearing snap ring, refer Fig. 161. 
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Fig. 161—Installing snap ring 


(17) Using new bolts install the bearing retainer and 
tighten bolts to the specified torque, refer Fig. 162. 


Fig. 162— Bearing retainer bolt installation 


(18) Using a suitable punch, stake the bearing 
retainer screws, refer Fig. 163. 

(19) Apply a coating of petroleum jelly to thrust 
bearing £10 and attach the thrust bearing to the 
planetary carrier, refer Fig. 164. 

(20) Install the planet pinion carrier into the 
transaxle case, refer Fit. 165. 

(21) Assemble the reverse sun gear and the forward 
sun gear in the following order: 
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(a) Attach the seal ring to the reverse sun gear. When 
attaching squeeze the seal ring as shown in Fig. 166. 
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Fig. 163—Staking bearing retainer screws 


Fig. 166—Seal ring 


(b) Attach the thrust race #9 to the forward sun gear. 
(c) Attach the thrust bearing #8 to the forward sun 
gear, refer Fig. 167. 


Thrust bearing #10 


Thrust race #9 
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Reverse sun gear Thrust bearing #8 Forward sun gear 


Fig. 164— Installing thrust bearing 


Fig. 167— Reverse/forward sun gear assembly 


Q2) Install the sun gears inside the planet pinion 
carrier, refer Fig. 168. 


Fig. 165—Installing planet pinion carrier Fig. 168—Installing reverse/forward sun gear 
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У) uy 
ғ #2 #5 #10 #11 
83 #4 #6 #7 #8 #9 #12 
D = Outside diameter, d = Inside diameter, t = Thickness unit: mm 


EDEA t Part No. Symbol D d t Part No. Symbol 
70 55.7 1.4 *1 48.1 34.4 — MD707271 # 4 
70 55.7 1.8 *2 42.6 28 — MD720753 #5 
#1 
70 55.7 2.2 *3 54 38.7 1.6 MD704936 


2.6 *4 MD720010 

1.8 MD731212 #2 MD735062 

1.0 |М0997854 (Incl. #1) MD735063 

1.2 |М0997847 (Incl. #1) 

14 | MD997848 (Incl. #2) 52 36.4 = MD719846 #10 
16 MD997849 (Incl. #2)/ 2 

1.8 | MD997850 (Incl. #3) MD724206 

2.0 | MD997851 (Incl. #3) 

22 | MD997852 (Incl. #4) MD731170 


2.4 MD997853 (Incl. #4) 


Fig. 169—Thrust bearing and thrust race location and identification chart 
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(23) Install the low/reverse brake reation plate, brake 
discs and plates, refer Fig. 170. 
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Fig. 170—Low/reverse brake installation 


(24) Install the low/reverse brake pressure plate and 
return spring, refer Fig. 171. 
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Fig. 171— Pressure plate/return spring installation 


(25) Apply a coating of petroleum jelly to the wave 
spring and attach it to the centre support, refer Fig. 172. 


1750193 


Fig. 172—Wave spring position 


(26) Using Special Tool Е21М41 attached to the 
centre support install 2 new O-rings to the support and 
install the centre support into the case, refer Fig. 173. 


Fig. 173— Installing centre support 


CAUTION: Coat the O-rings with auto trans fluid 
and align the oil holes. Do not move the wave 
spring out of position when installing the centre 
support. 


(27) Install the centre support snap ring, refer 
Fig. 174. 


Fig. 174—Snap ring installation 


(28) Measure the low/reverse brake end play with 
a feeler gauge, refer Fig. 175. 
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Fig. 175— Checking low/reverse brake end play 
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NOTE: If the low/reverse brake end play is not to 
specifications, adjust by selecting a pressure 
plate that will achieve the standard end play. 


(29) Install the kickdown servo air exhaust plug and 
then install the plug, refer Fig. 176. 


Fig. 176—Air exhaust plug installation 


(30) Install the kickdown hand anchor rod, refer 
Fig. 177. 
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Fig. 177—Anchor rod installation 


(31) Install the kickdown servo spring, piston and 
sleeve into the transaxle case, refer Fig. 178. 


Fig. 178—Kickdown servo installation 


NOTE: Position the kickdown servo seal ring gap 
so it does not overlap the oil filler ports, refer 
Fig. 178. 


(32) Using a valve spring compressor and a suitable 
adaptor, compress the kickdown servo piston and 
sleeve, and install the snap ring, then release the spring 
compressor, refer Fig. 179. 


Fig. 179—Snap ring installation. 


(33) Install the kickdown band, refer Fig. 180, 
attaching the ends of the band to the anchor and the 
servo piston adjusting rod. 


NOTE: The kickdown band is only installed in one 
direction. The arrow mark indicates forward 
position. 


Fig. 180—Kickdown band installation 


(34) Instali thrust bearing #4 and thrust washer #2 
on the rear clutch, refer Fig. 181. 


NOTE: Apply pretroleum jelly to the thrust 
washer and bearing to attach them to the clutch 
assembly. 
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Thrust washer #2 


Thrust bearing #4 


TFAO269 


Fig. 181—Thrust bearing installation 


(35) Assemble the front clutch to the rear clutch, 
refer Fig. 182. 


ТҒАО270 


Fig. 182—Assembling front and rear clutch 


(36) Apply petroleum jelly to thrust bearing £5 and 
install the thrust bearing on to the rear clutch hub, refer 
Fig. 183. 


Thrust bearing #5 
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Fig. 183—Thrust bearing installation 


(37) Install the rear clutch hub onto the rear clutch, 
refer Fig. 184. 


ТҒАО0272 


Fig. 187— Rear clutch hub installation 


(38) Apply petroleum jelly to thrust race #6 and 
attach it to the end of the rear clutch hub, refer Fig. 185. 


Thrust race £6 TFA0273 


Fig. 185—Thrust race #6 installation 


(39) Apply petroleum jelly to thrust bearing #7 and 
attach the thrust bearing to the kickdown drum, refer 
Fig. 186. 


TFAO274 


Fig. 186—Thrust bearing £7 installation 
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(40) Assemble the front and rear clutch assembly (43) Fit a new oil pump gasket and install the oil 
into the kickdown drum, refer Fig. 187. pump ensuring that the bolt holes are correctly aligned, 
refer Fig. 190. 


TFAO275 


Fig. 187—Assembling kickdown drum 


(41) Install the clutch and kickdown drum assembly 
into the transaxle case, refer Fig. 188. Fig. 190—Installing oil pump 


(44) Install oil pump bolts and tighten evenly to the 
specified torque. 

(45) Suitably mount a dial indicator and measure 
input shaft end play, refer Fig. 191. 
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Fig. 188— Installing front/rear clutch and kickdown 
drum 


(42) Apply petroleum jelly to thrust race #3 and 
thrust washer £1 and attach them to the back of the 
oil pump, refer Fig. 189. 


Thrust washer #1 


Fig. 191—Measuring input shaft end play 


(46) If the end play is not within specifications, 
adjust by replacing thrust race #3 and thrust washer 
#1 with one of suitable thickness. 

(47) Install the idler gear spacer, refer Fig. 192. 

(48) Install the idler gear and bearing and then insert 
the idler shaft, refer Fig. 193. 


ТРАОІЗО 


NOTE: Install the idler gear with the identification 
Fig. 189—Thrust race installation groove facing the rear, refer Fig. 193. 


23 - 4A - 55 


(И 


M 
` 


\ 


TFAO179 


Fig. 193—Idler gear installation 


(49) Tighten the idler shaft lock bolt together with 
a new lock plate to the specified torque. Bend the three 
fingers of the lock plate, refer Fig. 194. 

(50) Install the idler gear cover and a new gasket and 
tighten cover bolts to specified torque, refer Fig. 195. 


Fig. 194—1dler shaft lock bolt installation 


ТҒА0124 


Fig. 195—Idler gear cover installation 


(51) Install the end clutch shaft with its longest 
splines towards the front, refer Fig. 196. 


Fig. 196—End clutch shaft installation 


(52) Install the thrust washer to return spring at the 
end clutch side, refer Fig. 197. 
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Fig. 197—Installing thrust washer 
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(53) Install the end clutch hub to the end clutch, (56) Install a new seal to the end clutch cover, refer 
refer Fig. 198. Fig. 201, and coat the end clutch cover with АЛ.Е 


TFAO181 
1750204 
Fig. 198—Installing end clutch hub Fig. 201—End clutch cover seal location 
(54) Apply petroleum jelly to thrust bearing #1 and (57) Install the end clutch cover and tighten bolts 
attach bearing to the end clutch hub, refer Fig. 199. to the specified torque, refer Fig. 202. 


1750205 


Fig. 199— Installing #1 thrust bearing Fig. 202—End clutch cover installation 


(55) Install the end clutch assembly, refer Fig. 200. (58) Install the differential assembly, refer Fig. 203. 


Fig. 200— Installing end clutch Fig. 203— Installing differential. 
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(59) Place two 10mm lengths of 1.6mm diameter 
resin cored solder on the bottom of the differential rear 
bearing retainer at the position shown in Fig. 204 and 
install the rear bear outer race. 


2200048 


Fig. 206—Measure solder strips 


(64) Install the bearing retainer in the transaxle case 


FA0183 4 А > 
i and tighten attaching bolts to the specified torque. 


Fig. 204—Solder location 


(60) Install the differential rear bearing retainer and 
tighten the bolts to the specified torque, refer Fig. 205. 


TFAO590 


Fig. 207—O-ring location 


(65) Install the front bearing cap and tighten the 
bolts to the specified torque, refer Fig. 208. 


Fig. 205— Bearing retainer installation 


(61) Progressively loosen and remove the bolts and 
remove the bearing retainer and remove the solder. 


NOTE: If the solder is not crushed, repeat steps 
(59)-(61) with 3mm thick resin cored solder. 


(62) Meàsure the thickness of the crushed solder 
with a micrometer, refer Fig. 206, and select a spacer 
with a thickness that will provide the standard value 
of the preload. 

(63) Install a new O-ring on the differential rear 
bearing retainer, refer Fig. 207, and coat the O-ring 
with АТЕ Fig. 208—Installing front bearing cap 
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(66) Install the differential cover with a new gasket 
and tighten cover bolts to the specified torque, refer 
Fig. 209. 


Fig. 209— Differential cover installation 


(67) Install the detent assembly into the transaxle 
case, refer Fig. 210. 


Fig. 210—Detent assembly installation 


(68) Install a new O-ring onto the manual control 
shaft assembly, coat the O-ring with АТ.Е and then 
install the control shaft into the case, refer Fig. 211. 


T 
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Fig. 211— Control shaft installation 


(69) Align the groove in manual control shaft with 
the set screw hole in the transaxle case and install the 
set screw and tighten to the specified torque. 

(70) Install the parking sprag rod roller support, 
refer Fig. 212. 


TFAON3 


Fig. 212—Installing roller support 


(71) Install the oil temperature sensor through the 
transaxle case hole, refer Fig. 213. 


TFAO187 


Fig. 213—Install oil temperature sensor 


(72) Install a new O-ring on the valve body, refer 
Fig. 214. 


TFAO188 


Fig. 214—Valve body O-ring location 
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(73) Install a new O-ring to the solenoid valve wiring 
harness grommet, pass the solenoid valve connector 
through the transaxle case hole from the inside. 

(74) Push the solenoid valve harness grommet into 
the core hole, refer Fig. 215. 


Fig. 215—Solenoid valve grommet installation 


(75) Position the valve body in the transaxle, 
ensuring that the manual control shaft detent plate pin 
is correctly located in the manual control valve recess. 

(76) Install the valve body bolts temporarily, install 
the oil temperature sensor and holder, then tighten the 
valve body mounting bolts to specification, refer Fig. 
216. 


NOTE: Valve body bolts are different lenghts, 
refer Fig. 216. 


Bolt A = 18mm 
Bolt B = 25mm 
Bolt C = 40mm 


NOTE: Clip oil temperature sensor loom as shown 
in Fig. 216. 


Loom clip 
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Fig. 216—Valve body installation 


(77) Install the oil filter, refer Fig. 217, and tighten 
the attaching bolts to the specified torque. 


Fig. 217—Oil filter installation 


(78) Install the magnets in the oil pan. 

(79) Using a new gasket, fit the oil pan and tighten 
the bolts to the specified torque. 

(80) Install the inhibitor switch and adjust using the 
procedure outlined in Section 3 this Group. 

(81) Install the pulse generator A and B, refer Fig. 
218, and tighten attaching bolts to specified torque. 


NOTE: Do not attempt to "pull" the pulse 
generators into the case using the retaining bolts 
as they may break. Ensure the pulse generators 
are fuly based in the case before installing bolts. 


Pulse generator "B" 


Transparent 
tube 
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Pulse generator “A” 


Fig. 218—Pulse generator location 


NOTE: Install the black tube on the output gear 
side and the clear tube on the end clutch side. 


(82) Install the oil filler tube and dip sticks. 

(83) Install the brackets. 

(84) Adjust the kick down band using the procedure 
outlined in Section 3 this Group. 
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(85) Install the kick down servo switch and snap 
ring, refer Fig. 219. 


TFAO137 


Fig. 219—Snap ring installation 


(86) Apply A-T.F. to the torque converter tangs and 
carefully slide the converter assembly over the converter 
support and input shaft, ensuring that the pump seal 
is not damaged on installation. 

(87) Check torque converter installed height. 
Distance between ring gear and converter housing 
mounting surfaces should be approximately 16.3 mm, 
refer Fig. 220. 
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Fig. 220—Torque converter installed height 


(88) Install the speedometer drive and tighten 
attaching bolt to the specified torque. 
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SECTION 5 — AUTOMATIC TRANSAXLE CONTROLS 
SERVICE DIAGNOSIS 


Control cable incorrectly adjusted. 
Detent plate worn. 


Contact surface of lever cam to Replace worn components. 
slider worn. 


Insufficient lubrication at lever Lubricate pivot. 
pivot. 


Faulty inhibitor switch. Replace inhibitor switch. 


Control cable incorrectly adjusted. Adjust cable. 


TORQUE SPECIFICATIONS 


SELECTOR LEVER 
OPERATION STIFF 


STARTER DOES NOT 
OPERATE IN “P” 
OR “N” 


Inhibitor switch mounting bolts.................... 


Selector lever pivot bolt........................... 
Lower cable mounting bracket ђоћ................. 
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ADJUSTMENTS 
INHIBITOR SWITCH 


(1) Disconnect the shift control cable from the 
manual control lever at the transaxle. 

(2) Rotate the manual control lever clockwise to the 
Park position. 

(3) Rotate the control lever anti-clockwise two 
detents to select the Neutral position, refer Fig. 1. 

(4) Insert a 5 mm diameter rod or drill into hole “B” 
of the control lever to engage in the recess of the 
inhibitor switch, refer Fig. 1. 

(5) If the rod or drill fails to engage in the inhibitor 
switch recess, loosen the switch mounting bolts and 
rotate the switch until the rod or drill can be engaged. 

(6) Tighten mounting bolts to the specified torque 
and remove the rod or drill. 


09A0111 
Manual 
control 
lever 


Cross-section A-A 


Top hole ^ 


Inhibitor 
e———— switch 


Flange 
3 body 
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Manual control lever 


Cross-section A-A 


Top hole Manual control lever 
| 


Flange 


hole Inhibitor 


Switch body 09N0062 


Fig. I—Inhibitor switch adjustment 


(7) Select “N” at the Selector lever and loosen the 
control cable to manual control lever coupling 
adjusting nut to set the cable and lever free. 

(8) Gently pull the transmission control cable in the 
direction of the arrow in Fig. 2 and tighten the 
adjusting nut to the specified torque. 


| l. 
F ___ Adjusting nut 
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Fig. 2—Control cable adjusting nut 


(9) Move the Selector lever through all positions and 
note that the indicator aligns with the gear ratio 
selected. 

(10) Ensure the vehicle starter operates only in the “N” 
and “P” positions and the reverse lights operate in the 
“R” position. 


SELECTOR LEVER INTERLOCK 


(1) Place the selector lever in the “N” position. 
(2) Remove the overdrive switch cover attaching 
screws and remove cover, refer Fig. 3. 


« Early Models > 


. OD switch connector 


. OD switch cover 
. Selector button 
. Spring 

. Selector knob 

. Overdrive switch 
. Upper panel 
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« Late Models > 


. Power/Economy switch 
. Slider 

. Lower panel 

. Position indicator lamp 
. Sleeve 

. Pivot bolt 


. 8—Gear shift lever components 


. Selector lever assembly 


Bush 


. Pipe 

. Bracket assembly 

. Control cable assembly 
. Circlip 
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09R0022 


Fig. 10—Gear lever bracket attaching bolts 


Installation 


Install by reversing the removal procedure. 


Disassembly 


(1) Remove the detent ball retaining clip, the spring, 
ball support and ball. 

(2) Remove the selector lever pivot bolt and remove 
the lever from the bracket. 

(3) Using a suitable punch drive the pin out of the 
rod. 

(4) Remove the rod and spring from the lever. 


Inspection 


Clean all components and check for worn com- 
ponents. Replace any component that is excessively 
worn. 


Assembly 


Assemble by reversing disassembly procedure noting 
the following: 

(1) Apply chassis grease at the points indicated in 
Fig. 11. 


(2) Apply multi-purpose grease (NLGI No. 3) to the 
gear lever pivot bushes, refer Fig. 12. 


Fig. 11—Gear shift lever assembly lubrication points 


Fig. 12—Gear lever pivot lubrication points 


(3) Adjust the "Selector Lever Interlock" as outlined 
earlier in this Section. 
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CONTROL CABLE 
Removal 


(1) Perform steps | to 5 as outlined in “Gear Shift 
Control Lever Removal". 

(2) Remove the control cable to floor pan attaching 
bolts, refer Fig. 13. 


RU c 09R0021 


Fig. 13— Control cable to floor pan bolts 


(3) Withdraw the cable from the vehicle interior. 

(4) Disconnect the cable at the transaxle, refer 
Fig. 14. 

(5) Remove the control cable from the vehicle. 


09A0120 


Fig. 14— Control cable to transaxle attaching points 


Installation 

Install by reversing the removal procedure ensuring 
that the cable is correctly adjusted as outlined in 
“Inhibitor Switch Adjustment” earlier in this Section. 


OVERDRIVE SWITCH 
Removal 


(1) Remove the front floor console, refer Group 52. 

(2) Disconnect the overdrive switch wiring and 
unclip the harness from the gear lever bracket. 

(3) Using a suitable tool lift the terminal retaining 
lugs in the switch wiring connector and remove the 
wires from the connector. 

(4) Perform steps 3 to 6 as outlined in "Selector 
Lever Interlock Adjustment". 

(5) Remove the switch and wiring by pulling the 
wiring through the lever cover. 


Inspection 


Check for continuity between terminals shown in 
Fig. 15. 


1 (RW wire) 


2 (BW wire) 


09N0071 


O—O Indicates there is continuity between the terminals 


Switch position — 


OD operating ON 
OD not operating OFF 


Fig. 15—Overdrive switch continuity chart 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Insert wiring into the connector. 

(2) Ensure wiring is correctly routed and clipped to 
avoid pinching. 
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POWER/ECONOMY SWITCH 


Removal 


(1) Using suitable lever remove the power economy 
switch from the selector lever indicator assembly. 

(2) Disconnect the switch wiring and remove the 
switch assembly. 


Inspection 


Check for continuity between the terminals shown 
in Fig. 16. 


NOTE 
O-O indicates that there is continuity between the terminals. 


Fig 16—Power/Economy switch continuity chart 


Installation 


Install by reversing the removal procedure. 


TRANSAXLE CONTROL UNIT 
Removal 


(1) Remove the passenger side undercover. Refer 
Group 52. 

(2) Remove the console LH and RH side covers. 
Refer Group 52. 

(3) Remove foot cooler ducts LH and RH. 


Fig. 17—Transaxle control unit attaching bolts 


(4) Disconnect wiring from the control unit. 

(5) Remove the control unit attaching nuts. 

(6) Remove the control unit and the attaching 
bracket. Refer Fig. 17. 
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SECTION 1 — FRONT AXLE 
SERVICE DIAGNOSIS 


VEHICLE PULLS TO Seizure of a drive shaft ball joint. Replace. 
ONE SIDE 
Abnormal wear, play or seizure of Replace. 
wheel bearing. 
Malfunction of front suspension or Adjust or Replace. 
steering. 
VIBRATION Bent, damaged or abnormal wear Replace. 
of drive shaft. 
Play in drive shaft and hub splines. 
Abnormal wear, play or seizure of Replace. 
wheel bearing. 
SHIMMY Improper wheel alignment. Check for faulty components. 
Repair/Replace as necessary. 
Malfunction of front steering or Repair/Replace as necessary. 
suspension. 


Broken boot, grease leakage. Replace, Repack grease. 


Bent, damaged or abnormal wear Replace. 

of drive shaft. 

Play of drive shaft and hub spline. 
Abnormal wear, play or seizure of Replace. 

centre bearing. 


Loose wheel nuts. Re-torque to Specification. 


Malfunction of front suspension Adjust or Replace. 
and steering. 


EXCESSIVE NOISE 
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SECTION 2 — DRIVE SHAFTS AND TRANSFER SHAFT 


SPECIFICATIONS 
Drive shaft 
Joint type Outer а тар жаа ey Relic cas dee IY Birfield Joint 
SUNN ву cx Re eee ne Se ea See ee Angular Contact Tripod Joint (4 cyl. models) 


Free Ring Tripod Joint (6 cyl. models) 
NOTE: From 22nd Nov. 1993 Angular Contact Tripod Joints (ACTJ) are fitted to the inner joints on 


ТК 5.6 - 0 - 41/45 and KR 8,6 - 0 - 41/45. 


ЕТЈ. and А.С.Т.). specified boot band length .................. 79+3mm 
Spline sizes — 6 cyl. models ................................ 27 tooth spline 
— 4 су]. models 15" wheels ...................... 27 tooth spline 
— 4 суі. models 14" wheels ...................... 25 tooth spline 
LH and RH shaft diameter 
—6cyl.models 22га emus 25.4 mm 
— 4 cyl. models ................................ 24 mm 
Driveshaft run Out «usse loge Lem por xb pee на Кж s we ERE LENS 1.2 mm max. 
Transfer shaft 
Diameter (ALL)... oi кажы XP ERE 29 mm 
Bearing ype ce. eens by oot cereal exe ERI pad EIER Radial ball bearing 


Shaft-length and Joint type chart 


*Model LH Shaft length Transfer Shaft length КН Shaft length Outer Joints Inner Joints 
Eng/Trans Code 
KR-8 407 mm 287 mm 382 mm BJ100 FTJ 100 
КЕ - 7 407 mm 287.5 mm 394 mm BJ100 FTJ 100 
TR-4-X 482.5 mm 344.] mm 370 mm B1100 ACT] 95 
TR - 4 - D/P 487 mm 344.1 mm 374.5 mm BJ100 ACTJ 95 
TR -1,3 487 mm 344.1 mm 374.5 mm BJ100 ACTJ 95 
TR-2 487 mm 344.1 mm 374.5 mm BJ100 ACTJ 95 
*Refer to Group 00 for explanation of V.I.N. Eng/Trans code. 
SPECIAL TOOLS 

E2237. Acc gi cig е ҒҰА аа ее атыла on iier reda b ale бола а Puller — ball joint 
МВ990930:;,;5-всеее уар ве виле ett ela а А s a ҚАЛУЫН преда a Remover/Installer — Transfer shaft bearing 
МВ9912А48 uice sri e d Ver E Ria Weed as Sees Remover — Transfer shaft 
MB99TI72: scare enon aie cede eo OSS dos PARA Installer — Transfer shatt 
Е2МАЗА lebe per RE RI pean yu ER LENA EAE Secure — wheel bearing 
MB990938 вани аа ъа наана ми D кукы nas Adaptor 
MB990932: 4. зе idw а eer ren reete V ES Installer — Centre bearing 
МВ990930: 50» уара ИКЕ «ӘМ a Sut Ee rd Remover — Centre bearing 

TORQUE SPECIFICATIONS 

Nm 
Drive shaft retaining nut .................... Le bbe a варка 200-260 
Centre bearing bracket to cylinder block bolt ..............---- 45 
Tie rod end to knuckle пш................................... 24-33 
Ball joint to knuckle nut... 59-71 
Wheel nuts- serr сада а ee YI sese iude a e Y 90-110 
Front height sensor rod retaining bolt .......... OW aaa Gach dine d 22 
Front speed sensor retaining ВоЛ.............................. 12 
© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B REVISED 
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. Split pin 

. Drive shaft retaining nut 
Washer 

L.H. Birfield joint 

L.H. Drive shaft 

L.H. Tripod joint 

Centre bearing/bracket assembly 
Transfer shaft 

. Transmission 

. Retainer 

. R.H. Tripod joint 

. R.H. Drive shaft 

. В.Н. Birfield joint 

. — Mehicles with A.E.C.S. — 
Front height sensor 


© ®;ч Ф л 5 ого; 


Fig. I— Drive shaft and Transfer shaft layout 


GENERAL INFORMATION line contact with the rollers and slide as they rotate 


Drive is transmitted to the front wheels by drive 
shafts. Each shaft incorporates an Angular Contact 
Tripod Joint (A.C-T.J.)—(4 cyl.) or a Free Ring Tripod 
Joint (ET.J.)-(6 cyl.), on the transmission end of the 
shaft and a Birfield Joint (B.J.)—(All models) on the 
hub end. 

The applicable Tripod Joint on the right hand side 
shaft is splined to the differential side gear and the left 
hand joint is splined to a transfer shaft. The shafts are 
retained by an expanding ring. 

The free ring tripod joint is a conventional tripod 
joint with a free ring added to the periphery of each 
of the rollers at the spider ends. The free rings are in 


along the groove in the outer race of the tripod joint. 

The Birfield Joint on both shafts are splined to the 
front hub and retained by a nut. 

The transfer shaft, which connects the left hand drive 
shaft to the differential side gear, is splined to the side 
gear and is supported by a bearing mounted on the 
cylinder block. 
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DRIVE SHAFTS 


Removal 


(1) Loosen the front wheels. 

(2) Raise the front of the vehicle and support on 
safety stands. in the locations outlined in Group 
00—General Information and remove the wheels. 

(3) Remove the two splash shields from underneath 
the front of the car. 

(4) Disconnect the bottom mounting of the front 
height sensor. (Where fitted). 

(5) Remove the drive shaft retaining nut split-pin 
and while applying the brakes, loosen and remove the 
retaining nut and washer. 


NOTE: Do not apply vehicle load to the wheel 
bearing with the drive shaft loose or removed. 
If vehicle must be moved, etc., then temporarily 
secure the bearing with the special tool. 


(6) Using a suitable puller, disconnect the lower arm 
ball joint from the knuckle, refer Fig. 2. 


CAUTION: DO NOT STRIKE THE KNUCKLE 
AS DAMAGE WILL OCCUR. 


Fig. 2—Disconnecting lower arm ball joint 


(7) Using a suitable puller, disconnect the tie-rod 
end ball joint from the knuckle. 

(8) Drain the transmission to a level below the 
drive shaft seal lower lip. 

(9) L.H.—Support the transfer shaft and remove 
the centre bearing bracket to cylinder block attaching 
bolts. If the centre bearing bracket is seized on the 
cylinder block, tap the centre bearing bracket lightly 
with a plastic hammer to remove the complete 
assembly. 


NOTE: Do not allow the A.CT.J. to come apart 
during removal of the shaft asembly. 


(10) R.H.—Insert a prybar between the drive shaft 
and the transmission case and carefully remove, refer 
Fig. 3. 


NOTE: Do not insert the prybar to a depth of 
more than 7 mm when removing the right hand 
shaft or the seal may be damaged. 


Drive shaft 
inner joint 


Pry bar 


Fig. 3—Drive shaft removal 


(11) Using a suitable puller or a soft-faced hammer, 
remove the drive shaft from the hub, refer Fig. 4. 


NOTE: To prevent damage to the drive shaft 
thread when using a hammer, install the 
retaining nut onto the drive shaft so that the 
outer face of the nut is flush with the end of 
the thread. 


NOTE: Do not pull on the drive shaft in an 
attempt at removing it. This may result in 
damage to the joint, circlip or the boot. 


Fig. 4—Removing the drive shaft from the hub 
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Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Check splines for wear. 

(2) Check boots for cracks, tears and deterioration. 

(3) Check the joints for smooth operation. 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Use new retaining clips. 

(2) Ensure that the retaining nut washer is correctly 
installed, refer Fig. 5. 

(3) Torque the retaining nut to the specified torque. 


Washer 


1180015 


Fig. 5—Washer installation 


TRANSFER SHAFT 


NOTE: Always remove the complete left hand 
shaft assembly. Do not try to separate the drive 
shaft from the transfer shaft on the vehicle. 


Removal 


(1) Remove the complete left hand drive shaft 
assembly as previously described. 

(2) Remove the T.J. large boot band and roll back 
the boot. 


NOTE: When removing the large boot band from 
ап A.CT.J. take care to support the outer race, 
as when the band is removed the outer race will 
slide freely off the inner race. 


(3) Vehicles with A.C.T.J.:—simply separate the 
shaft/tripod assembly from the joint housing. 

(4) Vehicles with ET.J:—Refer to ELJ. joint 
disassembly—this group. 


(5) With either type of joint disassembled, use a 
suitable tool to aid the pressing out of the seal plate 
and subsequently the shaft, refer Fig. 6. 


Bracket assembly 


Fig. 6—Seal plate and shaft removal 


(6) Press the tool directly against the seal plate. The 
tool under pressure will puncture and deform the seal 
plate and push out the transfer shaft underneath. 


NOTE: Do not reuse seal plate. Use a new seal 
plate each time one is removed. 


Bearing Replacement 


(1) Remove the drive shaft retaining clip. 

(2) Position the shaft assembly in a press, support 
the bearing housing and press the shaft out of the 
bearing, refer Fig. 7. 


Fig. 7— Pressing the shaft from the bearing 


(3) Remove the dust seals from the bearing housing 
using a suitable lever. 

(4) Position the bearing housing in a press and using 
a suitable tool, press the bearing out of the housing, 
refer Fig. 8. 
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MB990938 MB990930 


e 


11.0091 11.0090 


3110010 


Fig. 8— Pressing the bearing out Fig. 10—Greasing dust seals 


(5) Apply multi-purpose grease to the centre bearing 
and inside the centre bearing bracket. 
(6) Using a suitable tool, press the new bearing into 


the bracket housing, refer Fig. 9. тазды 


shaft 


Apply grease 
here 


11LO119 11М0035 


МВ990938 МВ990932 - 
Fig. 11— Pressing the transfer shaft in 


(10) Using a suitable tool and socket, press the seal 
plate into the T.J. case, refer Fig. 12. 

(11) For joint assembly, refer to Drive shaft joint 
servicing — Section 3. 


11L0008 


Fig. 9—Pressing a new bearing in 


(7) Apply a coat of multi-purpose grease to the rear 
surfaces of the dust seals, refer Fig. 10. 

(8) Using a suitable installer, install the dust seal so 
that its surface runs even with that of the centre bearing 


bracket. Transfer shaft 
(9) Apply multi-purpose grease to the transfer shaft 
spline and position the housing in a press, supported 11М0037 


by a suitable tool and press the transfer shaft into the 
bearing, refer Fig. 11. Fig. 12—Seal plate installation 


26-3-1 
SECTION 3—DRIVE SHAFT JOINT SERVICING 


GENERAL INFORMATION 


The following section contains the relevant 
information that allows you to remove, disassemble, 
inspect and reassemble the drive shaft joints. There is 
a number of kits available that will contain the 
necessary parts to complete the specific replacing or 
repairing job at hand. 


BIRFIELD JOINT 


NOTE: Always remove the complete left hand 
shaft assembly. Do not try to separate the drive 
shaft from the transfer shaft on the vehicle. 


Disassembly 


(1) Clamp the shaft in a soft jaw vice. 

(2) Remove the large boot clamp, refer Fig. 1. 

(3) Pull back the boot to expose the internals of the 
joint. 


UC 


11E555 


Fig. I—Removing boot band 


(4) Hold the stem of the joint and firmly strike the 
face of the B.J. with a soft faced hammer. The joint 
should begin to slide off the shaft. If no movement 
occurs, strike the B.J. again, refer Fig. 2. 


Fig. 2—Striking the B.J. 


NOTE: The retaining clip on the end of the shaft 
should not be reused. 


NOTE: Tape the spline before attempting to 
remove the boot. 


Inspection 


(1) Inspect joint for obvious damage. Replace joint 
if damage is found. 

(2) Clean the joint with a suitable solvent. Inspect 
for excessive wear or free play and for the presence of 
rust or any internal damage. If any of these conditions 
are found, replace the joint. 


NOTE: The joint should not be disassembled but 
replaced as a whole unit. 
Assembly 


(1) Place the shaft assembly in a soft jawed vice, 
refer Fig. 3. 


Fig. 3—Replacing the joint 


NOTE: If fitting a new boot, install it on the shaft 
before the next step. 


(2) Install new retaining clip on shaft, refer Fig. 3. 

(3) Install the drive shaft retaining nut onto the shaft 
of the B.J. so that the outer face of the nut is flush 
with the end of the thread. 

(4) Align the shaft spline with the joint internal 
spline and whilst compressing the retaining clip, lightly 
tap the joint shaft with a soft faced hammer. Ensure 
the retaining clip does not jam between the splines. 
Keep tapping until the circlip on the shaft presses hard- 
up against the inner race on the B.J., refer Fig. 3. 

(5) Replace the grease in the joint. Any excess grease 
(from the supplied packs) should be placed in the boot, 
refer Fig. 4. 


NOTE: The grease in the repair kit should be 
divided in half for use, respectively, at the joint 
and inside the boot. The drive shaft joints use 
special grease. Do not mix old and new or 
different types of grease. 
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11K008 


Fig. 4—Replacing the grease 


(6) Refit the boot and fasten the boot clamps 
securely. 


NOTE: Always use a new boot clamp when 
replacing or refitting boot. 


ANGULAR CONTACT TRIPOD JOINT 


Disassembly 


(1) Remove the large boot clamp and roll the boot 
back, away from the joint. 


NOTE: Support the outer race. When the boot 
comes off, the outer race will slide off the inner 
race freely. 


(2) As you remove the inner race from the outer race, 
mark them both to gain correct alignment for assembly. 


Large boot band 
Rollers 


Small 
boot band 


Tripod ; 
(inner race) Housing 
(outer race) 


Fig. 5—A.CT.J. components 


(3) Remove the circlip from the end of the shaft and 
lightly tap the tripod until it is removed, refer Fig. 6. 


NOTE: Do not disassemble the rollers from the 
tripod. 


11E561 


Fig. 6— Removing the tripod 


(4) Tape the splines on the end of the shaft and then 
remove the boot, refer Fig. 7. 


11Y097 


Fig. 7—Removing the boot 


NOTE: The circlip on the end of the shaft and the 
boot bands must not be used again. Replace 
with new ones. 


(5) Thoroughly clean all parts and be sure to remove 
all the old grease. 


Inspection 


(1) Check the rollers for excessive wear and pitting. 

(2) Check the tracks for excessive wear and pitting. 

(3) Check for roughness when rotating the rollers. 

(4) If any of the above conditions have been 
observed, the A.CT.J. should be replaced. 

(5) Also check the boots for tears and deterioration. 


Assembly 


(1) Slide the boot and small boot clamp onto the 
shaft. (Do not tighten yet)! Remove tape. 
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(2) Press the inner race (tripod assembly) onto the 
shaft. This should press on with little manual pressure. 
(3) Replace the circlip. 


NOTE: Ensure that the inner race is aligned as 
shown in Fig. 8, with the chamfer facing away 
from the end of the shaft. The chamfer is on 
the tripod assembly around the shaft location 
hole. 


Fig. 8—Chamfer location 


(4) Fill the outer race/housing with half of the 
grease supplied in the service kit. 

(S) Lubricate the inner race in the positions shown 
in Fig. 9. 

(6) Slide the outer race onto the inner race and align 
the boot. 

(7) Tighten the small boot clamp and add the rest 
of the grease to the boot. 

(8) With a suitable tool, lift the boot and slide the 
outer race to the mid position of its depth and remove 
the tool, refer Fig. 10. 


11E560 


Fig. 9—Inner race lubrication 


Fig. 10—Inner and outer race location 


(9) Adjust the length from the small boot band 
to the large boot band to meet the specification, refer 
Fig. 11. 

(10) Make sure that the bending part of the clamp 
is over the thin part of the boot, refer Fig. 12, and 
tighten large clamp. 


11E559 


Fig. 11—Setting boot length 


Fig. 12—Clamping detail 
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FREE RING TRIPOD JOINT 


Disassembly 


(1) Remove the large boot clamp and roll the boot 
back, away from the joint. 

(2) Remove the retainer from the outer race/housing 
with a screwdriver. 


Large boot clamp 
Inner roller 
Outer roller 


T Ù 


Small boot 


clamp Housing 


Tripod (outer race) 


(inner race) 


Fig. 13--ЕТ.). component layout 


(3) Carefully remove the outer race. It is important 
to do this slowly as the outer rollers will fall off of the 
inner rollers. 


NOTE: Do not allow the outer rollers to fall to 
the floor or any other hard surface as damage 
could occur. 


(4) Mark the inner race rollers and the outer race 
to ensure correct alignment if reassembly is required. 

(5) Remove the circlip on the end of the shaft and 
carefully press the inner race off, refer Fig. 14. 


11E561 


Fig. 14—Removing the inner race 


(6) Remove small boot clamp and tape the splines. 
(7) Remove the boot (if necessary). 


NOTE: Do not disassemble the inner rollers from 
the tripod. 


Inspection 


(1) Check the rollers for excessive wear and pitting. 

(2) Check the tracks for excessive wear and pitting. 

(3) Check for roughness when rotating the inner 
rollers. 


(4) If any of the above conditions have been found, 
replace the complete ET.J. assembly. 


Assembly 


(1) Replace the boot (if required) and slide it on to 

the shaft. 

(2) Locate small clamp position, install and tighten 

small clamp. 

(3) Remove tape. 

(4) Press the inner race onto the shaft. This should 

take little manual pressure to achieve. 

(5) Install new circlip on shaft. 

NOTE: Ensure that the inner race is aligned as 
shown in Fig. 15, with the chamfer facing away 
from the end of the shaft. The chamfer is on 
the tripod assembly around the shaft location 
hole. 


Deu 


Fig. 15—Chamfer location 


(6) Fill the outer race with half of the grease 
supplied in the service kit. 

(7) Using some grease to hold them, place the outer 
rollers onto the inner rollers and guide the inner race 
into the outer race, refer Fig. 16. 

(8) Install the large retainer into the outer race by 
hand. 

(9) Add the rest of the grease to the FT.J. boot. 

(10) With a suitable tool, lift the boot and slide the 
оша pun to the mid position of its depth and remove 
the tool. 


Fig. 16--ЕТ.). assembly 


(11) Locate the large boot clamp. 
(12) After setting the ET.J. clamp width to within 
specifications, tighten the clamp. 


26-4-1 
SECTION 4 — HUBS 


SPECIFICATIONS 
Wheel bearing 256 mm Brake Disc 276 mm Brake Disc 
(14" Wheels) (15" Wheels) 
Types etes ала EB y eats gg Ree Double row angular — 
contact ball bearing 
Рипепз1оп5 ................................. 80 x 40 mm 84 x 45 mm 
Axial play ...:2— eme em eei 0.008 mm — 
Starting torque .............................. 1.8 Nm - 
Axle assembly run-out—Lateral ............... 0.05 mm (max)—measured 


at 8 mm from the outside 
diameter of the brake disc — 


—Radial................ 0.1 mm (max)—measured 
at the wheel spigot. — 
Number of internal splines ..................... 25 27 
Front height sensor length (А.Е.С.б.)............. N/A 269.5 + 0.5 mm 
Speed sensor pole piece to rotor clearance ........ 0.5 to 0.9 mm — 
SPECIAL TOOLS 
E2M49 il Sais Cate nas ir oer Wee а W bass Remover—inner race 
E223 7.6 оно aro patet equ eie thiet Puller-balljoint 
Е2МАЗА «iere tX nri Bee IN Rabe Front hub remover/installer 
E2MAG EE e dup a eee gs ise Hub knuckle arm bridge 
MB990890 уику г UN eR ERIS Installer—Front wheel bearing 
МВ990883-; ; ev epe rU TERRE ET Даб Handle—with MB990890 
MB990932....— Li ceres Aur ue decer eter deae Remover—front wheel bearing 
MB990326 2с ёгъш ыал e Ga pete eaten A Adaptor 
TORQUE SPECIFICATIONS 
Nm 
Drive shaft retaining nut ....................... 200 to 260 
Knuckle to strut bolt........................... 88 to 103 
Brake caliper to knuckle bolt ................... 78 to 98 
Ball joint to knuckle пш....................... 59 to 71 
Tie rod to knuckle nut ......................... 24 to 33 
Stablizer bar link nuts ......................... 34 to 44 
Wheel nuts-... su e жазалаған ысыра 90 to 110 
Height sensor rod retaining bolt ................. 22 
Front speed sensor retaining bolt ................ 12 
Front speed sensor rotor to hub bolt ............. 9 
GENERAL INFORMATION Remove speed sensor bracket retaining bolts 
The knuckle, which is mounted between the lower and remove speed sensor assembly (A.B.S.) where 
end of the strut and the lower arm assembly, supports fitted. 
the hub and disc assemblies. The front wheel bearing, 
a double row angular contact type, is located in the . Oil seal (drive shaft side) . Dust cover 
knuckle . Snap ring . Oil seal (hub side) 
22202 ; š : 2 . Bearing . Hub 
This bearing, featuring a two piece inner race, . Knuckle . Disc 


requires no adjustment as the preload is set by the drive 
shaft retaining nut torque. 


HUB AND KNUCKLE 
Removal 

(1) Loosen the front wheel nuts, raise the front of 
the vehicle and support on safety stands in the locations 
shown in Group 00—General Information. 

(2) Remove the front wheels. 


NOTE: Remove bottom bolt from front height 
sensor (A.E.C.S.) where fitted. Fig. 1—Hub and knuckle components (typical) 
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(3) Remove the drive shaft split pin and while 
applying the brakes, loosen and remove the retaining 
nut and washer. 

(4) Remove the brake caliper retaining bolts and 
remove the caliper. 


NOTE: Suitably support the caliper to avoid any 
damage to the brake hose. 


(5) Remove the disc assembly from the hub. 


NOTE: Do not use a hammer to remove the disc 
as damage could occur. 


(6) Disconnect the stablizer bar from the lower arm. 


(7) Using a suitable puller, disconnect the ball joint 
from the knuckle, refer Fig. 2. 


Fig. 2—Disconnecting the ball joint 


(8) Disconnect the tie rod end from the knuckle 
using a suitable puller. 
CAUTION: Do not strike the knuckle as damage 
will occur. 
(9) Remove the drive shaft from the hub using a 
suitable puller, refer Fig. 3, or by driving the shaft 
out with a soft faced hammer. 


Fig. 3—Removing the drive shaft 


NOTE: To prevent thread damage when using 
a hammer, install the retaining nut onto the 
thread so that the outer face of the nut is 
flush with the end of the thread. 


NOTE: Care should be taken when removing the 
shaft from the hub as pulling on the drive shaft 
could result in damage to the joint, the circlip 
or the boot. 


(10) Remove the knuckle to strut attaching bolts and 
remove the hub and knuckle as an assembly. 


Installation 


Install by reversing the removal procedure taking note 
of the following: 

(1) When fitting the drive shaft retaining nut and 
washer, ensure that the washer is installed in the correct 
direction, refer Fig. 4. 


Washer 


11R0015 


Fig. 4—Drive shaft washer installation 


(2) Re-connect the stablizer bar — See Group 33A 
for procedure. 

(3) When replacing the front height sensor (vehicles 
with A.E.C.S.) make sure that the length of the rod ‘A’ 
is to specification and the measurements 'B' are 
uniform. Height sensors must be installed so that the 
ball joint at the rod end is at rocking centre, refer Fig. 5. 

(4) Install speed sensor assembly (A.B.S. where 
fitted) and check rotor to pole piece clearance as 
outlined in Group 35 — Section 7. 


CORRECT INCORRECT 


12R0363 


Fig. 5—Height sensor installation 
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Disassembly 
(1) Secure the hub and knuckle assembly in a vice. 
(2) Fit special tools E2M46 and Е2М45А to the 
assembly. Insert the spigot in the ball joint hole and 
the bolt through the bottom knuckle to strut mounting 
hole, refer Fig. 6. 


E2M45A 


ЕЛ | ] 
ОО 


| t TENE dmm 
[^mm um 


Ист ч |) 
ОО; 


Turn the nut 


Fig. 6—Removing the hub from the knuckle 


(3) Using the special tools, remove the hub from the 
knuckle. 


NOTE: Always use the special tools when 
separating the hub from the knuckle Any 
attempt to separate them by using a hammer 
will result in damage to the bearing. 


(4) Crush the oil seal in two places as shown in Fig. 
7, to allow for puller fitment. 

(5) Using special tool E2M49 remove the outer 
section of the bearing inner race, refer Fig. 8 


Inner race 


Oil seal 


11A0281 


Fig. 7— Locations for inserting puller 


11R0036 


Fig. 8—Removing bearing inner race 


(6) Remove the oil seal from the hub. 

(7) Remove the oil seal from the knuckle. 

(8) Remove the bearing snap ring, refer Fig. 9. 

(9) Fit the outer section of the bearing inner race 
into the hub. 

(10) Using special tools shown press out the bearing, 
refer Fig. 9. 


11L0124 


Fig. 9—Removing the front wheel bearing 


Inspection 


Using a suitable solvent, clean all components then 
perform the following inspection, replacing any faulty 
parts. 

(1) Check the knuckle assembly for cracks and 
damage. 

(2) Always use a new wheel bearing. 

(3) Check the hub assembly for cracks, damage and 
worn drive shaft splines. 


Assembly 


NOTE: Always use new seals and wheel bearings. 
These are not to be reinstalled once.removed. 
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(1) Pack the new bearing with the specified grease 
(multi-purpose, non-melt type No. 2). 

(2) Apply a thin coating of multi-purpose grease to 
the knuckle and bearing contact surfaces. 

(3) Using the special tools or a suitable alternative, 
press the bearing into the knuckle, refer Fig. 10, then 
refit the bearing snap ring. 


е MB990883 


24 МВ990890 


1180030 


Fig. 10—Fitting the wheel bearing 


(4) Using a suitable tool, drive the oil seal (hub side) 
into the knuckle until it is flush with the surface of 
the knuckle. 

(5) Apply the specified grease to the lip and the hub 
contact surface of the oil seal and using special tool 
E2MASA, mount the hub onto the knuckle, refer Fig. 
11. 

(6) Tighten the nut on the special tool to 200-260 
Nm and rotate the hub to seat the bearing. 


Turn the nut 


11R0047 


Fig. 11—Mounting the hub to the knuckle 


(7) Using a suitable gauge, measure the wheel 
bearing starting torque. The torque should be within 
specifications and the hub should rotate freely and 
smoothly, refer Fig. 12. 


E2M45A 


11K602 


Fig. 12—Measuring bearing starting torque 


(8) Using a dial indicator on a suitable support, 
check that the hub axial play is within specifications, 
refer Fig. 13. 


E2M45A 


11R0039 


Fig. 13—Checking hub axial play 


NOTE: If the bearing preload (starting torque) or 
hub axial play are not within specifications, 
then the bearing hub and knuckle have not been 
correctly assembled. In this case, the 
disassembly and assembly procedures should be 
repeated. 


(9) Remove special tool from the knuckle assembly. 
(10) Drive the oil seal (drive shaft side) into the 
knuckle until it contacts the snap ring, and apply the 
specified grease to the lip of the seal, refer Fig. 14. 


МВ990883 


МВ990890 


11К612 
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Fig. 14—Fitting oil seal to the knuckle 


(11) Install the hub assembly to the vehicle and place 
the disc on the hub. Install 5 wheel nuts and torque 
to specification. Leaving the caliper off, mount the dial 
indicator and set the reading to be taken from 8 mm 
in from the disc edge (on the face). Check that the axle 
assembly run out is within specification, refer Fig. 15. 


Fig. 15— Checking axle assembly run-out 
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GROUP 27 — REAR AXLE 


SECTION 0 — INDEX 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — SERVICE DIAGNOSIS 


Possible Cause 


Corrective Action 


NOISY OPERATION 


Repair and replace as necessary 


Incorrect freeplay 
Replace axle assembly 


UNEVEN VEHICLE Deformed or damaged axle Replace axle assembly 
HEIGHT assembly 


Replace as necessary 


Replace as necessary 


Replace as necessary 


Replace as necessary 
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SECTION 2 — REAR AXLE 
SPECIFICATIONS 


Wheel bearing 
ME M PUDE TED Unit ball bearing 
Wheel bearing end рјау......................... 0.05 mm (or less) 
Rear hub rotary геѕіѕќапсе....................... 31 N (or less) 
Rear hub starting torque ........................ 1.8 Nm (or less) 


TORQUE SPECIFICATIONS 


Wheel bearing lock nut........................... 
Caliper assembly mounting bolts................... 
Whéel:nuts crs oe ea es ed a ae 
Vehicles with A.B.S. 
Rotor to hub bolts ............................. 
Speed sensor mounting bolt ..................... 
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GENERAL INFORMATION 


The rear hub incorporates a unit double row ball 
bearing which utilises the hub as the outer bearing race 
and is non-adjustable. Therefore, the complete 
hub/bearing assembly must be replaced as a unit if 
required. 


Unit ball bearing 


қ 


Rear hub 


Fig. 1 — Hub assembly 


THE REAR HUB 


1. Brake disc 

2. Rear hub 

3. Nut 

4. Unit ball bearing 
5.Studs 

6. Stub axle 

7. Backing plate 

8. Parking brake adjuster 
9. Dust cap 


Models equipped with an anti-skid brake system 
(A.B.S.), are provided with a rear rotor (for detecting 
the wheel speed) on the inner side of the hub. 


A.B.S. wheel 
Speed sensor 


N 
| 


| ill sss 


Fig. 3 — Hub with A.B.S. 


Fig. 2 — Rear hub assembly components 
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SECTION 3 — REAR AXLE HUB 


WHEEL BEARING END PLAY, ROTARY 
AND STARTING TORQUE 

(1) Raise rear of vehicle and support on jack stands 
(refer to Group 00 — General Information for jacking 
points). 


(2) Remove rear wheel and release the parking brake. 
(3) Remove brake caliper assembly and brake disc. 


(4) Check bearing end play with a dial gauge plunger 
mounted against the hub surface; then move the hub 
in an axial direction and check that end play is within 
specifications. 


Fig. 2 — Rotary-sliding resistance check 


(8) If torque is not within specifications, replace the 
hub/bearing assembly. 


(9) Stake lock nut and install dust cap. 
(10) Install brake disc and caliper assembly. 
(11) Install wheel and remove jack stands. 


Fig. 1 — Checking bearing end play 


(5) If end play is not within specifications, remove 
dust cap and retorque lock nut to the specified torque. 
If the specified end play is achieved, remove lock nut 
and install a new lock nut, tighten new nut to the 
specified torque. 


NOTE: The nut is a non-reuseable part. 
Do not use the staked nut twice. 


(6) If end play exceeds specifications, then the 
hub/bearing assembly must be replaced. 


NOTE: Do not stake the nut until rotary and 
starting torque inspection has been completed. 


(7) After turning the hub a few times to seat the 
bearing, attach a spring balance, via a length of string 
as shown in Fig. 2, to the hub stud, measure the rotary 
and starting torque of the rear hub. 


ac 
ON=SCOMNATAWN=— 


. Dust cap 
. Lock nut 

. Washer 

. Caliper 

. Brake disc 


Hub 


. Wheel stud 

. Stub axle 

. Caliper mounting bolt 

. Rear rotor 

. Rear speed sensor 

. Rear speed sensor mounting nut 
. Rear rotor mounting bolt 
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VEHICLES WITH A.B.S. 


Fig. 3 — Rear axle hub assembly 
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ВЕАН AXLE HUB ASSEMBLY 
Removal 


(1) Raise rear of vehicle and support on jack stands, 
refer to Group 00 — General Information for jacking 
points. 

(2) Remove rear wheel and release parking brake. 

(3) Remove brake caliper and disc assembly. 


CAUTION: For vehicles with A.B.S. remove the 
rear speed sensor. Do not strike the end pole 
piece on the rotor teeth or any other parts, as 
damage may occur. 


чс 


Pole piece 


Fig. 4 — Rear speed sensor 


(4) Remove the dust cap and lock nut. 
(5) Remove the hub assembly. 


NOTE: For vehicles with A.B.S. remove the rear 
rotor, taking care not to scratch or chip the 
teeth. If this happens, the A.B.S. system will not 
function normally. 


Inspection 
(1) Check the oil seal for cracking or damage. 
(2) Check the rear hub for wear or damage. 


Installation 

Install by reversing removal procedure noting the 
following: 

(1) Apply multipurpose grease to the inner lip of the 
seal. 

(2) Install a new lock nut to the specified torque and 
stake nut to axle spindle. 

(3) After installing the hub assembly (new or used) 


the wheel bearing end play, rotary and starting torque 
must be within specifications. 


(4) Check rear speed sensor to rotor clearance as 
outlined in Group 35 — Section 7. 


DATE 
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NUMBER 
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CHANGES 
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GROUP 31 — WHEELS AND TYRES 
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31-1-1 
SECTION 1 — SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


WEAK AT SHOULDER Tyre under-inflated Inflate to recommended pressures 


Vehicle overloaded Do not operate vehicle over the 
maximum tyre load ratings 


WEAR ON INSIDE 


Excessive negative camber Locate and correct cause 


SHOULDER . В ae 
Incorrect toe-in setting Reset to specification 


WEAR ON OUTSIDE 
SHOULDER 


Excessive positive camber Locate and correct cause 


Incorrect toe-in setting Reset to specifications 


WEAR AT CENTRE Tyres over-inflated Inflate to recommended pressures 
FEATHERED EDGES Incorrect toe-in setting Reset to specifications 
TYRE THUMP, TRAMP, | Tyre belts damaged 
SQUEAL 32 

Ош of balance condition Balance wheel and tyre assembly 


Incorrect steering geometry Adjust wheel alignment to 


specifications 


ABRASIVE Excessive cornering speed Reduce cornering speed 
ROUGHNESS ACROSS 
TREAD 


IRREGULAR SPOTTY Tyres under-inflated Inflate to recommended pressure 


WEAR - 
Loose or worn suspension Inspect, secure and replace any 
components or shock absorbers worn components 


Excessive tyre or rim run-out Correct any non-standard 


conditions 


Wheel and tyre out of balance 
Бекош 
Worn steering balljoints 


Excessive tyre or rim run-out Correct any non-standard conditions 


Incorrect wheel bearing freeplay Reset to specifications 
Wheel and tyre out of balance Balance wheel and tyre assembly 


Uniformity problem with tyre Prove by fitting known good tyre 
and then discuss with tyre dealer 

Bent drive shaft or worn drive Refer Group 26 

shaft joint 


STEERING WHEEL 
VIBRATION 
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SECTION 2 — WHEELS AND TYRES 


SPECIFICATIONS 
W heels 

= Aeylomodelsz ы ыссы тан uere Ub aoe uuu Steel disc with safety rims 

14" x 5.5J(ISO) 
= NAACODUOR к. н и иа зге сан pb ра asan es Cast alloy with safety rims 

15" x 6.0Ј 50) 
— V6 model except V6Ei and УӨХІ................... Steel disc with safety rims 

15" x 6.0J(ISO) 
—7W37 орпо ла oce E CHR US Meets edad Cast alloy with safety rims 

15" x 6.0J(ISO) 
= M6Erand VOX Ро си навија Gio las ERR eges Cast alloy with safety rims 

15" x 6.0J(1SO) 

Steel Alloy 
Material с nates а bue a aG Pressed steel Aluminium alloy 
Offset:disc to Tm wach oes ak Ак УД АЛ qe PRECII век 46 mm — 
No. of hüb bolts «i eei lE MAS Ше жа ERRASSE 5 — 
Bolt hole pitch circle diameter ........................ 114.3 mm — 
Maximum radial тип-ош............................. 0.7 mm 0.3 mm 
Maximum lateral run-out ............................ 1.0 mm 0.5 mm 

Tyres 
jDI NAME Radial — 
Size — H, D & P (4 cyl) lines ........................ Р185/75К14 — 
—"P'(6 cyl) lines. s enh sine in eR P205/65R15 — 
— X (4 & 6 cyl) lines and W37, W44 options ...... — Р205/65К15 

Inflation ргевӛшев................................. .. Refer tyre placard attached. to the 

inside of the fuel filler door. 
«Мах. radial run-out ................................ 1.0 mm — 
* Мах. lateral гил-Ош................................. 1.3 mm — 


*Maximum figures for tyres mounted on a true rim (refer to written text on following pages) 


Maximum radial run-out — tyre and rim combined 


=== атар eser relicte sedo 1.7 mm 1.3 mm 

= batera sse n task ees лык КЫ а a URS: 2.5 mm 2.0 mm 
Maximum imbalance 

— Tyre and rim сотрілей.......................... 120 grams — 


NOTE: Tyre pressure and rim combinations are covered by Australian Design Rules. Approved combinations 
for each vehicle are listed on the tyre placard. Any deviation from these specifications, requires approval 
by State Registration Authorities prior to installation or the vehicle may subsequently be refused registration. 


———— TORQUE SPECIFICATIONS 


Wheel nuts (in diagonal sequence) Nm 


Steel and Alloy мһесіб............................... 90 to 110 
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GENERAL INFORMATION 


The factory fitted radial ply tyres are selected to 
provide the optimum performance in terms of 
handling, ride comfort and load carrying capacity 
under normal driving conditions when inflated to the 
pressures recommended on the tyre placard. 


Tyre placard 


The tyre placard is located on the inside of the fuel 
filler door. This placard lists the recommended tyre 
inflation pressures and maximum vehicle load for all 
driving conditions for the tyres fitted to the vehicle. 


Tyre design 


Radial ply tyres have belts circling the tyre under the 
tread, from tread shoulder to tread shoulder. The body 
cords cross the centre line of the tread at approximately 
right angles, from bead to bead. The body cords 
‘adiate’ from the centre point of the tyre hence the term 
тада! ply’. 

Radial ply tyres provide improved tread life, better 
roadholding and smoother high speed ride, and are 
fitted to all models as standard equipment. 


Radial-ply tyre 


Fig. 1 — Radial ply tyre construction 


CAUTION: 
* Do not mix Cross-ply, Belted-bias or Radial-ply 
tyres. 
* Do not mix textile cord belt radials with steel cord 
belt radials. 
* Do not use tyres with different profiles on the 
same axle. 


Tyre profile 


Tyre profile is the tyre section height expressed as 
a percentage of the tyre section width, which is also 
called ‘aspect ratio’. Reduction of tyre section height 
in relation to the section width results in a softer 
cushion ride. A variety of low, squat profile shapes 
are currently used and for this reason interchange- 
ability of different make tyres is not always possible 


due to the variations in tyre diameters, tyre profile and 
tread depth. 


Width 


Height 


Fig. 2 — Tyre profile or aspect ratio 


Tyre tread depth 


The control of a vehicle in any weather conditions 
depends finally upon the frictional forces generated 
between the contact patches of the four tyres and the 
road surface. These contact patches are not large, being 
about the equivalent in area of a size 10 shoe. 

On a dry road, a smooth rubber surface, such as on 
a bald tyre, has a high co-efficient of friction, quite 
sufficient to maintain the required degree of braking, 
accelerating and cornering control. However, in wet 
conditions the co-efficient of friction between a smooth 
tyre and the road surface falls to an extremely low 
value. 

Grooves are incorporated in the tread pattern to clear 
water away from the contact patch area thus providing 
a relatively ‘dry’ surface so that a reasonable degree of 
road adhesion is maintained. 

The inclusion of sipping slots in the tread, which 
provide edges to break through the film of water, also 
helps clear water from the contact patch. 

Tyre tread wear indicators are moulded into the tyre 
tread. When these evenly and transversly set indicators 
are flush with the tread surface, the tyre must be 
replaced, refer Fig. 3. It is an offence to drive a vehicle 
with less tread depth than this. 


Fig. 3 — Tyre tread wear indicators 
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TYRE CARE 


Correct inflation pressure is the basis of tyre care and 
is essential if satisfactory tyre life is to be obtained. It 
also has a direct bearing on vehicle safety as uneven 
or incorrect inflation pressures may lead to vehicle 
instability when braking and cornering or on uneven 
road surfaces. 

Always check tyre pressures with a known accurate 
gauge and ensure that the tyre valve cap is installed to 
prevent the ingress of dirt or moisture. 

New tyres should always be run in at speeds below 
80 km/h for the first 100 km. 


Factors Which Can Adversely Affect Tyre Life 


Tyre Inflation Pressure 


Under inflation is the most common fault affecting 
tyre life: 

Under normal conditions a tyre flexes as it rolls along 
the road and this flexing in turn generates heat. If the 
tyre is correctly inflated this heat build-up is not 
detrimental to the tyre. However an under inflated tyre 
flexes far more than normal resulting in greater heat 
generation. Under these conditions the temperature of 
the tyre can rise to a point where the rubber compounds 
that bind the tyre together are softened and weakened. 
In extreme conditions this may result in the tread 
separating from the casing or the plies separating from 
each other. 

Under inflation also reduces tyre life by causing 
excessive wear on the tyre edges. 

Tyre damage and wear is accelerated if the vehicle 
is driven at high speed or in an overloaded condition. 


Over inflation can result in damage to the casing and 
further reduces tyre life by causing excessive wear at 
the centre of the tyre tread. 

Excessive inflation pressure exerts increased strain 
on the casing cords which subsequently reduces 
resistance to impact shocks. In addition, since the tyre 
tread is stretched tight, tread cracks can rapidly develop 
and the tread rubber is more prone to cutting. 


RAPID WEAR 
AT SHOULDERS 


RAPID WEAR 


AT CENTRE CRACKED TREADS 


OVER-INFLATION 


ТЕРІ 


OVER INFLATION 
AND HIGH SPEED 


ADJUST PRESSURE TO 
SPECIFICATIONS WHEN 
TYRES ARE COOL 


Fig. 4 — Indications of incorrect tyre pressure 


NOTE: Tyre inflation pressures should be checked 
with the tyres cold. Never reduce tyre pressure 
when the tyres are hot. 


Overloading has the same effect as under inflation 
causing excessive tyre flexing and subsequent heat 
generation. 


Incorrect Wheel Alignment 


Toe-in setting is an important factor in tyre life. 
Excessive toe-in results in tapered or feathered wear on 
the outside edge of the tyre tread while cxcessive toe- 
out has the same result on the inside edge. Under these 
conditions the tyre is actually dragged along the road 
instead of rolling freely. 

For specifications and the correct procedure for ad- 
justing toe-in refer to Group 33A — Front Suspension. 


Wheel camber is not adjustable howcver the setting 
may alter as a result of damage to the front end. In 
this event the damaged component(s) must bc replaced. 

Excessive wheel camber either positive or negative, 
results in one side of the tyre wearing faster than the 
other. 


WEAR ON 
ONE SIDE FEATHERED EDGE BALD SPOTS SCALLOPED WEAR 


EXCESSIVE 
CAMBER 


UNBALANCED WHEEL 
OR WORN SHOCK 
ABSORBERS 


AAA / 
OR TYRE DEFECT 


REPAIR FRONT 
SUSPENSION 
AS NECESSARY 


ADJUST TOE-IN 
TO 
SPECIFICATIONS 


DYNAMIC OR ] 
STATIC 
BALANCE WHEELS 


BALANCE WHEELS 
OR REPLACE SHOCK 
ABSORBERS 


Fig. 5 — Abnormal tyre wear patterns 


Out of balance wheels 


Out of balance wheels can result in cupped or spotted 
wear around the tyre circumference. An out of balance 
tyre is usually accompanied by a vibration through the 
steering wheel when driving on smooth surfaces. 


Faulty shock absorbers 


Faulty or worn shock absorbers can also result in 
cupped or spotted wear. Faulty shock absorbers should 
be replaced in pairs. 

It should be noted that in addition to the foregoing 
factors, driving habits, road conditions and the terrain 
over which the vehicle is operated will have a direct 
bearing on tyre life. 


WHEEL BALANCE 


Two types of wheel unbalance can be experienced 
they are: 

(1) Static unbalance — this can cause the wheel to 
bounce or tramp along the road and is the result of a 
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heavy spot on the wheel and tyre assembly. This 
condition is corrected by placing equal weights on both 
sides of the rim opposite the heavy spot. 

(2) Dynamic unbalance — this can cause the wheel 
to shake sideways about the axle and produces a 
shimmy effect. It is the result of a heavy spot on one 
side of the wheel centreline. This condition is corrected 
by placing a weight opposite the heavy spot on the rim. 


Static Unbalance 


Dynamic Unbalance 


Fig. 6 — Types of wheel unbalance 


Precision machines are required to measure static 
and dynamic unbalance. 

When balancing wheels, the total unbalance allow- 
able is 120 grams, i.e. wheel 40 g plus tyre 80 g. If any 
assembly requires more than 120 grams weight, the tyre 
should be removed, the rim checked for balance (must 
be below 40 g). If the rim is below this, then the tyre 
can be considered suspect and should be referred to 
the tyre manufacturer. 


NOTE: All M.M.A.L. passenger car wheels MUST 
be balanced from the centre hole of the wheel 
with a parallel adaptor. Balancing via wheel 
stud holes or with tapered adaptors, will NOT 
be successful. 


NOTE: To maintain correct wheel balance on the 
vehicle, always mark the wheel to hub/axle 
location prior to removing each wheel. This will 
ensure correct balance is maintained on 
re-assembly. 


NOTE: Select and fit balance weights that provide 
adequate clearance to brakes, dust shields, 
steering parts, trim rings and wheel covers. Use 
care when removing stick-on type balance 
weights from the alloy wheels. Failure to do so 
may lead to damage to the rim surface. 


If the wheel and tyre cannot be balanced by 
conventional methods or if an *out of round" condition 
is evident the tyre and rim runout should be checked. 


TYRE AND RIM RUNOUT 


Tyre and rim runout causes high speed/smooth road 
shake. Two types of runout can be experienced, they 
are: 

(1) Radial runout — this is the difference between 
the high and low position on the circumference of the 
tyre or rim. 

(2) Lateral runout — this is the difference between 
the high and low points on the side of the tyre or rim. 

Before measuring the tyre and rim runout, the 
following checks should be made. 

(1) Check that the rim mounting surface on the hub 
is clean. 

(2) Check wheel bearing freeplay. 

(3) Check that the wheel nuts are tightened to 
specifications in the correct sequence, refer Fig. 7. 


Fig. 7 — Wheel nut tightening sequence 


(4) Check that the tyre is correctly seated at the bead 
on both sides of the rim. Visual inspection of the 
concentricity of the moulded indicator will confirm 
this. Tyres that are not seated correctly should be 
removed, refitted correctly and rebalanced, refer Tyre 
Replacement — this Section. 

(5) Check that the tyres are system matched, refer 
Tyre Replacement — this Section. 

(6) Check that the tyres are correctly fitted in regard 
to Serial Number location, refer Tyre Replacement — 
this Section. 


NOTE: Prior to checking a tyre for runout the 
vehicle should be driven sufficient distances to 
warm up the tyre and immediately raised off the 
floor to avoid “flat spotting" which may affect 
runout readings. 


Checking Procedure 


Ensure the dial indicator is attached rigidly to a firm 
base when checking runout readings. 

(1) To check tyre radial runout, place the dial 
indicator plunger against a centre rib in the tyre tread 
and rotate the wheel slowly. Maximum reading must 
not exceed specifications. 
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(2) To check lateral runout (wobble) position the 
dial indicator against the tyre side wall and rotate the 
wheel slowly. 

(3) In some cases radial run out can be reduced by 
relocating the wheel 180? from its original position 
on the wheel studs. If excessive runout was caused by 
a stack-up of wheel and stud tolerances, this may 
bring the runout within specifications. Retorque the 
wheel nuts in the recommended sequence. 

(4) If excessive runout is still evident, make a 
chalk mark (or similar) across the tyre sidewall and 
the rim. Mark the relationship of the rim to a wheel 
stud for re-mounting of the tyre and rim assembly to 
the original position. Remove the tyre from the rim, 
refer Tyre Replacement — this Section, and mount 
the rim in its original position. Tighten the wheel nuts 
to specifications in the correct sequence, refer Fig. 7. 

(5) Check the rim for runout, refer Fig. 8 and 
check the reading obtained against specifications. 


NOTE: When checking rim runout ensure that it 
is measured in the area where the tyre bead 
contacts the rim. The extreme outer edge of 
the rim should not be used as this metal has 
been sheared during the manufacturing 
process and is not an even surface. 


(6) If the rim runout is not within specifications it 
must be replaced. 

(7) If the rim runout is within specifications and 
the point of greatest runout is near the original chalk 
mark on the rim, re-mount the tyre with the tyre and 
rim chalk marks 180? apart. Re-check that the 
runout of the tyre and rim assembly is now within 
specifications. 


Lateral runout 


Radial runout 


Fig. 8— Checking rim runout 


NOTE: Correcting radial runout by removing 
tread rubber with an off-car truer is not 
recommended. Removing tread rubber may 
not reduce the shake problem and there is a 
good chance that it will introduce or increase 
tyre roughness; a condition that can be heard 
as well as felt. 


Tyre trueing to correct radial runout requires 
the removal of a significant amount of tread 


rubber. This reduces the useful life of the tyre 
and for that reason should not even be 
considered except as a possible last resort. 
Trueing should not be performed without the 
owner's knowledge and consent. 


TYRE REPLACEMENT AND REPAIR 


From a safety aspect, a tyre should not continue in 
service where any of the following conditions are 
evident. 

(1) Where the tyre tread wear indicators are 
exposed. (See description earlier in this Section.) 

(2) Fabric breaks, exposed or broken bead wires. 

(3) Tread and side wall cracks, ruptures, cuts or 
localised wear, any of which are deep enough to 
expose the body cords. 

(4) Tread, side wall and ply separation or partial 
casing failure as indicated by any bump or bulge on 
the tyre surface including the bead area. 

(5) Regrooving or recutting below the original 
tread pattern depth. 

(6) Where a tyre is matched on the same axle with 
a tyre of totally different construction, for example a 
cross ply tyre with a radial ply tyre. 

(7) Where a tyre is operated at an inflation pres- 
sure less than the minimum recommended for the 
load being carried, taking into account the speed of 
operation. 

(8) Where a tyre is fitted to a damaged rim, a rim 
of incorrect size, or is not properly seated on its rim. 

(9) Where a tyre is fitted with a tube of a size not 
recommended by the manufacturer. 


NOTE: Any tyre that has been damaged as men- 
tioned, should be inspected internally and 
externally by a competent technician to 
establish whether it could be repaired or 
should be scrapped. 


Tyre Removal 


(1) If the tyre is to be removed for repair the leak 
should be located and marked and the tyre to rim 
position marked prior to removal. 


NOTE: Small holes in the tread such as nail holes 
must not under any circumstances be plugged. 
Repairs should only be made from inside the 
tyre using an approved cold vulcanizing 
method. 


(2) Remove the valve core and exhaust all the air 
from the tyre. 

(3) In the absence of a suitable tyre machine break 
the seal at the tyre bead using a rubber mallet. 


NOTE: Due to the design of the rim each tyre 
bead must be pushed well away from the rim 
flange, over the seating hump and into the 
well of the rim. 


(4) Lubricate the bead and the bead seat to 
facilitate removal. 

One part liquid detergent to four parts water is a 
good lubricant. 
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(5) Insert levers under the top bead and ease it over 
the rim in small bites. 
(6) Repeat the action for the second bead. 


NOTE: Tyres can be damaged by the use of wrong 
tools, or by using tools in poor condition. Steel 
hammers or mallets should never be used 
directly on a tyre — a rubber mallet is ideal. 
Tyre levers should have smooth edges, free of 
nicks or burrs. The use of poor tools can easily 
damage the beads, ruining the air seal in a 
tubeless tyre. 


Tyre Fitment 


(1) Prior to fitting the tyre ensure that the rim 
flanges are clean and in good condition. Remove any 
burrs or sharp edges with a file. 

(2) It is advisable to fit a new valve when fitting a 
new tyre. Ensure that the new valve is the correct 
diameter and length. Lubricate the valve body with 
soapy solution to aid fitment. 


NOTE: Tyre valve protection sleeves are used on 
some models to prevent the trim ring/wheel 
cover cutting into the valve core, always refit the 
sleeves whenever removal has been necessary. 


(3) Inspect the inside of the tyre and remove all 
foreign material. 

(4) Ensure that when fitting the tyre the Serial 
Number on the tyre faces the outside of the rim. 

(5) Lubricate the tyre beads and rim flanges. 

(6) Slip one section of the bead over the side of the 
rim, so that it rests in the well of the rim. The remaining 
section of the bead should be eased over the rim flange 
in small bites using a rubber mallet, levers or fitting 
tool. 

(7) Repeat the operation for the second bead, again 
making sure that the beads are resting in the centre of 
the rim well. 

(8) Prior to inflating the tyre ensure that the tyre 
is correctly positioned on the rim with regard to the 
radial force variation high point on the tyre. 

The yellow “F” (on Goodyear tyres) or dot on other 
brands (when marked) should be positioned in line with 
the 3 mm dot on the wheel (steel and alloy) rim — refer 
Fig. 9. 

(9) Centre the tyre on the rim and inflate. Do not 
lean over the tyre during inflation. The tyre beads may 
be expanded using the method shown in Fig. 10 when 
necessary. Inflate the tyre to a maximum of 300 kPa 
to seat the tyre on the bead. 

(10) Check that the bead is correctly seated. This can 
be confirmed by checking the concentricity of the 
moulded indicator on the tyre sidewall. If the tyre is 
not seated correctly, deflate the tyre, break the bead 
and check that the bead seat is clean and not damaged. 
Apply lubricant to the bead and seat and reinflate the 
tyre. 

(11) On tubeless tyres, after checking the bead seat 
deflate the tyre to the correct pressure. 


; (A S 
`. NForce variation 
\ high point 


1% 


N оп tyre 
N \ 


Low runout 
point on rim 


Fig. 10 — Expanding tyre beads with a rope type 
torniquet 


For tubed tyres, remove the valve core and exhaust 
all air. This will allow the tube to seat itself correctly 
inside the tyre. Replace the valve core and inflate to 
the correct pressure. 


NOTE: When fitting a tubed type tyre, make sure 
the tube is of the correct size. Dry the tube and 
dust it with talc (French chalk) and slightly 
inflate before putting it inside the tyre after the 
first bead has been slipped on to the rim. 

Radial ply tyres require special tubes, and 
care must be taken to ensure that the correct 
tube is fitted. 


Valve caps should always be used to keep dirt and 
moisture out of the valve core. 

(12) When fitting the wheel, locate on the hub with 
the lined up marks at the 12 o’clock position, prior to 
tightening the wheel nuts. 


TYRE ROTATION 


Due to the front wheel drive format of the vehicle, 
slightly accelerated tyre wear may be experienced on 
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the front wheels. Tyre wear can be minimized with 
accurate front wheel alignment, correct tyre inflation 
pressures and careful driving habits. However if it is 
deemed necessary to rotate the tyres the sequence 
shown in Fig. 11 should be used. 


0 


JOU 


Four wheel rotation Five wheel rotation 
system system 


Fig. 11 — Wheel rotation patterns 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


Condition 


EXCESSIVE ENGINE Cracks in insulator rubber or Replace defective parts. 
WOBBLE OR damaged brackets. 
VIBRATION 


(ENGINE STATIC) 


Tighten mounting bolts to 
specification. 


Mounting bolts loose. 


EXCESSIVE VIBRATION] Extreme twisting of front and rear 
DURING IDLE OR roll stoppers. 
NORMAL RUNNING 


Install mountings correctly, refer 
Mounting Installation 4G54 or 
6672. 


Mounting bolts loose. Tighten mounting bolts to 
specification. 

ABNORMAL NOISE Mounting bolts loose. Tighten mounting bolts to 
specification. 
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SECTION 2 — SPECIFICATIONS 
TORQUE SPECIFICATIONS 


4G54 ENGINE 
ENGINE MOUNTING 


Front roll stopper through-bolt пш................................................... 
Front roll stopper mounting БОШ..................................................... 
Engine:moünting bolt (4) «аараан сани аЬ рв а NUR do жамыл ee als 
Engine mounting through-bolt nut — Ійгбе............................................. 
Engine mounting through-bolt nut — втай............................................ 
Engine damper bolt — іомег......................................................... 
Engine damper bolt — upper .................................................... 2... 
Rear roll stopper through-bolt пш.......................................... ...........4 
Rear roll stopper mounting Бой.................................................Л.7.... 


TRANSAXLE MOUNTING 


Transaxle mounting bracket to transaxle БОЦ8........................................... 
Transaxle mounting bracket to body bolts .............................................. 
Transaxle mounting through-bolt nut .................................................. 


6G72 ENGINE 
ENGINE MOUNTING 


Engine mounting bracket to engine block — 10 x 35 mm bolts ........................... 
— 10x 45 mm bolts ........................... 

— 10 x 68 mm bolts ........................... 

— 10x 97 mm bolts ........................... 

— 12x 71 mm bolts ........................... 

Engine mounting through-bolt ........ о... 
Engine mounting through-bolt to bracket nuts .......................................... 
Engine mounting to front mounting bracket nuts........................................ 
Front roll stopper bracket to cylinder block — 10 х 25 mm bolts.......................... 
— 12 x 30 mm bolts.......................... 

Front roll stopper through-bolt пш.................................................... 
Front roll stopper bracket to front member Бой$........................................ 
Front roll stopper stay пш6.........................................................2.. 
Rear roll stopper bracket to cylinder block — 10 х 25 mm bolts .......................... 
— 12 х 30 mm bolts .......................... 

Rear roll stopper through-bolt пш...................................................... 
Rear roll stopper stay to surge tank .................................................. 
Engine damper bolt — lower ......................................................... 
supper Еј oe esheets oe a we зла eee cle eh, We es 

(ТОТ) uz yaaa ЫЫ ЕШ Рр C LEID ales us 


TRANSAXLE 


Transaxle mounting through-bolt nut .................................................. 
Transaxle mounting bracket to body bolts .............................................. 
Transaxle mounting bracket to transaxle bolts........................................... 
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SECTION 3 — ENGINE MOUNTINGS 4G54 


GENERAL INFORMATION 


The mounting arrangement incorporates both engine 
and transaxle. 

The front and rear roll stoppers are positioned to 
control roll during engine rotation. The axis support 
system supports the engine side top and transaxle side, 
suppressing both engine vibration and road surface 
reactions. 

All insulators are designed to absorb both minute 
and large vibrations. 


MOUNTING REMOVAL 


Install lifting bracket and support engine and 
transaxle assembly with a suitable hoist. 
Remove the mountings and roll stoppers as follows: 


Front Engine Mounting 

(1) Disconnect the power steering hose clamp and 
air conditioner hose clamp (if fitted) from front engine 
mounting bracket. 

(2) Remove the front engine mounting through-bolt. 

(3) Remove the bolts on the engine mounting 
bracket. 

(4) Remove the engine mounting assembly. 


Fig. 1 — Front engine mounting 


Transaxle Mounting 


(1) Remove the mounting through-bolt, (disconnect 
the transaxle control cable on automatic models). 


^ 01М0038 


Fig. 2 — Transaxle mounting through-bolt 
(auto transaxle shown) 


(2) Remove transaxle bracket bolts from the 
transaxle and remove the bracket. 

(3) Prise out the caps from inside of right fender 
shield, remove the mounting bracket bolts and remove 
the mounting. 


CAUTION: Use care when removing the 
mounting bolts, to ensure that they don't fall 
inside the fender. 


Fig. 3 — Transaxle mounting bolt location 
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Front Roll Stopper 

(1) Remove the mounting through-bolt. 

(2) Remove the mounting bolts from front 
crossmember. 

(3) Remove front roll stopper assembly 


Fig. 4 — Front roll stopper 


Rear roll stopper 

(1) Remove the mounting through-bolt. 

(2) Remove the mounting bolts from the rear 
crossmember. 

(3) Remove the rear roll stopper assembly. 


Rear roll stopper 


Front side attachment bolt 


Rear roll 


stopper 


Fig. 5 — Rear roll stopper 


Inspection 

(1) Check each rubber insulator for cracks, damage 
or peeling. 

(2) Check each bracket for deformation or damage. 


If any of the above conditions are evident, the 
mounting must be replaced. 


Mounting Installation 
Install by reversing the removal procedure noting the 
following: 


(a) Install all mounting brackets and mountings, 
leaving bolts loose. 

(b) Install all through-bolts. 

(c) Tighten all bracket bolts on the front engine 
mounting and transaxle mounting, to the specified 
torque. 


Note: Do not tighten through-bolts to specified 
torque until lifting device has been released, as 
mounting distortion may occur. 


(d) Release tension of lifting device and tighten front 
and rear roll stopper bolts to specified torque. 

(e) Tighten all through-bolts to the specified torque. 

(f) Remove lifting bracket. 
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GENERAL INFORMATION 

The mounting arrangement incorporates both engine 
and transaxle. 

The axial support system is structured to support the 
engine side top, and transaxle side to effectively 
dampen engine vibration and road surface reaction. 
The front and rear roll stoppers are positioned to 
control roll during engine rotation. Furthermore, the 
engine damper (shock absorber) installed between the 
rear roll stopper bracket and the crossmember, absorbs 
excessive engine roll during periods of acceleration. 

All insulators are designed to absorb both minute 
and large vibrations. 


Mounting Removal 

Install lifting bracket and support engine and 
transaxle assembly with a suitable hoist, remove the 
mountings and roll stoppers as follows: 


Front Engine Mounting 

(1) Remove coolant recovery tank and bracket 
assembly (vehicles with ABS only). 

(2) Remove the front engine mounting through-bolt. 

(3) Remove the bolts on the engine mounting 
bracket. 

(4) Remove the engine mounting assembly. 


Fig. 1 — Front engine mounting 


Transaxle Mounting 

(1) Disconnect and remove battery and battery 
carrier. 

(2) Remove air cleaner top and air intake hose from 
the throttle body. 

(3) Remove all wiring connectors from transaxle 
mounting assembly. 

(4) Remove the transaxle mounting through-bolt. 

(5) Remove transaxle bracket bolts and remove the 
bracket. 


Fig. 2 — Transaxle mounting through-bolt 


(6) Prise out the caps from inside of right fender 
shield, remove the mounting bracket bolts and remove 
the mounting. 


CAUTION: Use care when removing the 
mounting bolts, to ensure that they don’t fall 
inside the fender. 


Fig. 3 — Transaxle mounting bolt location 


Front Roll Stopper 

(1) Remove the mounting through-bolt. 

(2) Remove the mounting bolts from front 
crossmember. 

(3) Remove front roll stopper assembly. 


Rear Roll Stopper 


NOTE: For easier access, the damper should be 
removed from underneath vehicle. 


(1) Remove the damper (shock absorber) from 
rear crossmember and mounting bracket. 

(2) Remove the mounting through-bolt. 

(3) Remove the mounting bolt from the rear 
crossmember. 

(4) Remove the rear roll stopper assembly. 
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Fig. 4 — Front roll stopper 


Fig. 5 — Rear roll stopper and damper 


Inspection 

(1) Check each insulator for cracks, damage ог 
peeling. 

(2) Check each bracket for deformation or damage. 

(3) Check the operation of the shock absorber of 
the engine damper assembly for abnormality. 

If any of the above conditions are evident, the 
mounting must be replaced as an assembly. 


NOTE: Vehicles fitted with a Supplemental 
Restraint System (SRS) have hydraulic front 
engine mounts and transaxle mounts. 


Mounting Installation 

Install by reversing the removal procedure noting the 
following: 

(a) Install all mounting brackets and mountings, 
leaving bolts loose. 

(b) Install all through-bolts. 

(c) Tighten all bracket bolts on the front engine 
mounting and transaxle mounting, to the specified 
torque. 


NOTE: Do not tighten through-bolts to specified 
torque until lifting device has been released, as 
mounting distortion may occur. 


(d) Release tension of lifting device and tighten 
front and rear roll stopper bolts to specified 
torque. 

(e) Tighten all through-bolts to the specified 
torque. 

(f) Remove lifting bracket. 
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SECTION 1 — SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


POOR VEHICLE 'RIDE' 


Coil spring broken or deteriorated. Replace. 
Shock absorbers defective. Replace. 


Tyre inflation incorrect. Inflate tyres to specification. 


VEHICLE HEIGHT Broken or sagging spring. Replace. 
UNEVEN : 
Bent strut piston rod. Replace strut assembly. 


EXCESSIVE BODY Defective shock absorber. Replace. 
ROLL ON CORNERING 


Stabilizer bar bent or broken. Replace. 


EXCESSIVE NOISE 
FROM FRONT 
SUSPENSION 


Broken spring. Replace. 


Check and lubricate as necessary. 


Check all attaching bolts and nuts 
for tightness. Replace worn 
components as necessary. 


Drive shaft splines loose in the hub Replace worn components. 

or the differential side gear. 

Drive shaft boots torn. Replace boot and repack the joint 
with grease. 

Drive shafts worn or insufficiently Repack or replace joint. 

lubricated. 


Insufficient lubrication of ball 
joints or wheel bearings. 


Suspension components loose or 
worn. 


Suspension 
Type ne REED 


Wheel alignment 


Camber (non-adjustable) ..... 
Caster (non-adjustable)....... 
Toe-in — measured at the centre of tyre tread 
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SECTION 2 — FRONT SUSPENSION 


SPECIFICATION 
Sedan/Wagon 
D, H & P line 
Man and Auto 


McPherson strut 


reed 0? + 30' 


2°45' + 30' 
0+3mm 


Toe-out on turns — measured on outer with 


inner wheel on 20°........... 
King pin offset ............. 


Side slip ................... 


Ball joint — starting torque 
— turning torque 


EEEE 22? 


3.5 mm negative 
offset 

IN3mm 

OUT 3mm 

10 to 22 Nm 

1.9 to 5 Nm 


Distance between end of stabilizer bar bolt 


and nut iex ek 
Stabilizer link ball joint starting torque .... 


Maximum steering angle 


“Models 


— Right Turn 


ПИ 5-7 mm 


1.7 to 3.2 Nm 


Inner steering angle 


TR/KR 
4X, 8P V6 X Line 
Sedan/Wagon Sedan 
= € with ECS 

- 
= - 

- 
22° 22° 
= = 
- = 
- - 
== - 
- - 


Outer steering angle 


Left Turn 


Right Turn Left Turn 


Coil springs TS/KS 


Spring Colour Code — Low Load 


range (Green) 
Brown/Green 
TS1-H-41&45 
TS7-H-4 1 &45 
TS3-D-41&45 
TS3-P-41 &45 
Т55-0-41 &45(LH) 
Orange/Green 
TS4-D-41&45(RH) 
TS8-0-45 
KS 1-P-45(LH) 
KS5-D-41&45(LH) 
Purple/Green 
TS6-P-41 &AS(LH) 
KS6-P-41(LH) 
KS8-P-41(LH) 
Yellow/Green 
TS6-0-41 &45(RH) 
Т58-0-41 
KS0-X-41(LH) 
KS 1-0-41&45(RH) 
KS5-0-41&45(RH) 
KS2-P-45(LH) 
KS6-D-41&45(LH) 
KS6-P-41&45(LH)| X62] 
KS6-P-41(RH) 
KS8-P-41(RH) 
KS6-P-45 
KS8-P-45 
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2792 22 35: 4.2? 


30°30' 


ELETA 35° + 2° 


30930 29945 - 


37° + 2° 375 428 


Pink/Green 
TS2-H-41 &45 
TS3-D-41 
TS3-P-41 

Pink/Green 
TS6-P-41&45(LH) 

Blue/Green 
KS0-X-41(RH) 
KS2-P-45(RH) 
KS6-D-41&45(RH) 
KS6-P-41&45(RH)| X62 | 


Spring Colour Code — High Load 


range (Yellow) 
Brown/Yellow 
TS 1-H-41&45 
TS7-H-41&45 
TS3-D-41&45 
TS3-P-41&45 
TS5-0-41 &45(LH) 
Orange/Yellow 
TS4-D-41 &45(RH) 
TS8-0-45 
KS1-P-45(LH) 
KS5-D-41&45(LH) 
Purple/Y ellow 
TS6-P-41 &45(LH) 
KS6-P-41(LH) 
KS8-P-41(LH) 
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30930 (0303 ___ 


Yellow/Yellow 
TS6-0-A1&45(RH) 
TS8-0-41 
KS0-X-41 (LH) 
KS1-0-4] &45(RH) 
KS5-0-41&45(RH) 
KS2-P-45(LH) 
KS6-D-41 &45(LH) 
KS6-P-4] &45(LH)| X62] 
KS6-P-41(RH) 
KS8-P-41(RH) 
KS6-P-45 
KS8-P-45 

Pink/Yellow 
TS2-H-41&45 
TS3-D-41 
TS3-P-41 

Blue/Yellow 
KS0-X-41(RH) 
KS2-P-45(RH) 
KS6-D-41&45(RH) 
KS6-P-41&45(RH)[ X62] 


REVISED 


33A-2-2 
SPECIFICATION CONT 


Sedan/Wagon 
D, H & P line 4X, 8P V6 X Line 
Man and Auto Sedan/Wagon Sedan 
Coil springs TR/KR LH RH 
Rate—kN/M .......................... 20 + 1 = 157 +1 166+! 
Load range 
—low—N .......... Mine Eu ecb ADS ALE tied 4045—4170 - — 
= hiph SN 22 Z exce pagaq igusqa 4170—4295 = — 
Colour / Code TR/KR 
= LOW cbe eden ТЕ Dee а Orange/Green = Blue Blue 
Hiph esos Urin EUER Orange/Yellow = Blue Blue 
Free Height(mm) ...................... 409 +5 = 448 +5 443+5 
Shock absorbers | 
Урбина а then tede e Hydraulic cylindrical double acting 
Maximum length ...................... 506 + 3mm € 485 + 3mm 
Minimum length........................ 352+3 mm = 34] +3 mm 
SORE cats oerte eee et татыу 154 mm = 144 mm 
Piston rod 
--Шатегег.......................... 22mm 25mm = 
—maximum Вепа.................... 0.2 mm = = 
Colour Code 
ТЕКЕ азы Re pO EI Redde q Black = = 
TS 1,7-H-41&45 .................... White TS 2,8-H-A1&45 ............ Yellow 
TS 3-0-41&45 ...................... White TS 5,6,7,8-0,Р-41&45........ Blue 
TS 4-0-41 845 ...................... Yellow KS 0-0-41&45 .............. Blue 
Stabilizer bar R&S R&S TR R&S 
4cyV/H,D,P-41 V6-41 X41 Wagon 4cyl/V6 
ameter yas a asa yaaa ER 20 mm 22 mm 22mm 23mm 
SPECIAL TOOLS 
Saati Saletan cc Sella ТТІ Puller—ball joint 
Compressor—coil spring 
КЕНТТЕГІ ККК О qh d ak С Remover/installer—front cross-member bush 
wate Ne bt А шыла SAKA Ce ed a T Kit—ball joint replacement 
E33M3 ice Leda RES pu set tes epe dr degere nobis Kit—lower control arm bush replacement 
MB99 1:76; 2. о ы uestre itt nies Maa НЬ. Spring seat holding tool 
TORQUE SPECIFICATIONS 
Nm 
Ball joint to knuckle nut ................................. 59 to 71 
Knuckle tostrutboll.................................... 88 to 103 
Stabilizer bar bracket to crossmember .....................3410 44 
Crossmember to body (bushings “А” and ‘B’) bolts ......... 80 to 100 
Crossmember stay бой6.................................. 60 to 70 
Lower arm through bolt .......... —————— 98 to 118 
Lower arm to crossmember nut ........................... 34 to 44 
Lower arm to crossmember clamp bolt..................... 78 to 98 
Lower arm shaft clamp to body БоН....................... 98 to 118 
Strut support to piston гойпш............................ 60 to 70 
Strut assembly to body nut ............................... 39 to 49 
Steering rack to crossmemberbolt......................... 60 to 80 
Tie rod end to knuckle nut................................ 24 to 34 
Brake caliper to knuckle Бой............................. 95 to 105 
Drive shaft retaining пш................................ 196 to 255 
Wheel. nuts: ыса с изил hein жаиы он Ыкка Shaye nt 90 to 110 
Stabilizer bar link nut.................................... 34 to 44 
Left member to No. 1 crossmember bolts .................. 59 to 69 
No. 1 crossmember to body bolt.......................... 98 to 118 
Мо. 2 crossmember to body nut .......................... 78 to 98 
Lower arm shaft clamp пш............................... 34 to 44 
Centre member rear installation bolts...................... 59 to 69 
Centre member front installation bolts ..................... 59 to 69 
Rear bush attaching nut.................................... 100 
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Stabilizer bar 


No. 1 Crossmember 


Rubber insulator 


Coil spring 


Узе, 
qe 
f tA 
4 | 


=> 


Centre member 


Left member fink 


Stablizer 


Lower arm 


Fig. 1—Front suspension components 


GENERAL INFORMATION 


The front suspension, a McPherson strut type, 
incorporates many features designed to ensure good 
ride characteristics, combined with a high level of 
steering response and directional stability. 

The suspension system comprises of two vertically 
mounted Mcpherson strut units, a single crossmember, 
a centre member and a stabilizer bar. 

Each suspension unit consists of a strut assembly, 
coil spring, a hub and knuckle assembly and a lower 
control arm and is mounted to the inner fender panel 
at the top and at two points, to the crossmember at 
the bottom. Each unit pivots around the rubber 
mounted upper strut bearing and the lower arm ball 
joint. 

Each strut assembly houses a double acting hydraulic 
damper, which incorporates a stop tube to limit the 
rebound stroke of the strut. The compression stroke 
is controlled by the spring and limited by a bump 
rubber fitted onto the piston rod. 

The coil spring is a monorate spring and is used to 
give good ride and handling characteristics for all load 
carrying requirements. 

The knuckle, which is mounted between the lower 
end of the strut and the lower arm, houses the front 
wheel bearing and supports the hub and disc assemblies. 


The lower arm, which incorporates the lower ball 
joint, pivots on rubber bushes at two points on the 
crossmember. 


The crossmember, which also houses the steering 
gearbox, is attached to the body at six points through 
rubber bushings and is braced longitudinally to the 
chassis by detachable members which are also mounted 
on rubber bushes at body attaching points. 


The stabilizer bar, which is fitted to reduce any 
vehicle body roll tendencies when cornering, is 
mounted to the crossmember and lower control arm 
by pillow ball, ball joints. 


WHEEL ALIGNMENT 


Inspection and adjustment 


The wheel alignment should be checked with the 
vehicle positioned on a level surface and with the front 
wheels in the straight ahead position. Prior to 
performing any adjustment ensure that all front 
suspension and steering components are in a 
serviceable condition and that the wheels and tyres are 
free of defects and correctly inflated. 
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Toe-in 


Measure the toe-in with a suitable gauge, refer Fig. 2. 
If toe-in is not within specifications adjust by using 
the following procedure. 


Toe-in gauge 
129052 


Fig. 2—Checking toe-in 


(1) Compress the small bellows clips with pliers and 
slide the clip onto the tie rod. 
(2) Loosen the tie rod lock nuts. 
NOTE: Hold the tie rod end with a spanner while 
loosening the lock nut or the tie rod end may 
be damaged, refer Fig. 3. 


Fig. 3—Holding the tie rod 


(3) Adjust the toe-in to specifications by rotating 
both tie rod ends an equal amount. 

(4) Tighten the lock nuts and refit the bellows clips 
securely. 

(5) Using a turning radius gauge check that the 
steering angle is within specifications. If necessary, 
adjust by altering the length of each tie rod by an equal 
and opposite amount. If the angle cannot be adjusted 
to within specifications then the linkage should be 
checked for bend or damage. 

(6) Check the steering wheel "spoke position", if 
necessary reset by removing and repositioning the 
steering wheel. 


Toe-out on turns 


To check that the steering linkage is not bent, the 
toe-out on turns can be measured. This angle should 
be measured on both left and right hand turns. Refer 
to specifications for correct figures. 


Caster and Camber 


Both of these angles are preset to specifications at 
manufacture and are not adjustable. 1f they are found 
to be incorrect when checked, all suspension 
components should be checked for damage and 
replaced if necessary. 


SUSPENSION STRUT ASSEMBLY 


The strut assembly is a sealed unit and cannot be 
disassembled or repaired. lf a strut is faulty it must 
be replaced as a unit. 

Since the performance characteristics of the front 
strut assemblies gradually deteriorate when a vehicle 
has covered large distances, it is recommended, that 
when it becomes necessary, struts are replaced in pairs. 


1. Dust cover 

2. Nut 

3. Strut insulator 
4. Spring seat 

5. Spring pad 


6. Bump rubber 
7. Dust cover 

8. Coil spring 

9. Strut assembly 
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Fig. 4—Strut assembly components 


Removal 


NOTE: For vehicles fitted with Active Electronic 
Control Suspension, refer to Group 33B. 


(1) Loosen the wheel nuts, raise the front of the 
vehicle and support on safety stands in the locations 
outlined in Group 00—General Information. 

(2) Detach the brake line and front sensor clamp 
(vehicles with ABS) from the strut assembly. 
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(3) Support the knuckle assembly and remove the 
strut to knuckle attaching bolts, refer Fig. 5. 


Fig. 6—Insulator attaching nuts 


(4) Support the strut assembly, remove the strut 
insulator to body nuts and remove the strut from the 
vehicle. 


Installation 


Install by reversing the removal procedure. 


Disassembly 


(1) Support the strut assembly in a vice. 

(2) Using special tool MB991176 and a suitable 
wrench, loosen insulator attaching nut, refer Fig. 7. 

(3) Using a suitable spring compressor compress the 
coil spring, refer Fig. 8 and remove the insulator nut 
and insulator. 

(4) Remove the strut, spring seat, spring pad, bump 
rubber dust cover and coil spring from the strut. 


МВ991176 


1240319 


© 860205 


Fig. 8— Compressing the coil spring 


Inspection 


Perform the following inspection and replace any 
faulty components. 


(1) Check the upper strut bearing for wear. 

(2) Check all rubber components for wear, damage 
and deterioration. 

(3) Check springs for cracks, fractures, loss of 
tension and other signs of deterioration. 

(4) Check the strut for fluid leaks and the piston 
rod for bend. 


NOTE: If a spring is to be replaced ensure that the 
correct specification spring is fitted. 


NOTE: Springs or struts should always be replaced 
in pairs. 


(5) Check the strut support, stopper and stopper 
rubber for damage or deterioration. 
Reassembly 


(1) Using a suitable tool compress the coil spring and 
install onto the strut. 
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Strut insulator bearing 12А0080 


Бір. 9—Strut insulator and bearing 


(2) Install the dust cover, bump rubber and spring 
pad. 

(3) Fit the spring seat onto the piston rod, ensure 
that the cut out on the seat is correctly aligned to the 
piston rod. 

(4) Assemble the strut insulator onto the piston rod 
and fit the retaining nut. 

(5) Remove the spring compressor and tighten the 
insulator nut to the specified torque, ensuring that the 
spring does not twist in its seats. 


LOWER ARM 


Removal 


(1) Raise the front of the vehicle, support on safety 
stands in the locations outlined in Group 00—General 
Information and remove the front wheels. 

(2) Remove the stabilizer bar link to lower arm 
attaching nuts and disconnect the link. 

(3) Loosen the ball joint to knuckle retaining nut 
and, using a suitable puller, disconnect the ball joint, 
refer Fig. 11. 

(4) Remove the lower arm through bolt, the rear 
bush clamp bolts and nuts, refer Fig. 10, and remove 
the lower arm. 


. Lower arm 
. Ball joint 

. Snap ring 
. Dust cover 
. Rear bush 


. Rear bush clamp 

. Front bush 

. Stopper 

. Rear bush and clamp assy. (V6) 
. Rear bush attaching nut 


(09 _ 4 Су!. Model 


Fig. 10—Lower arm components 
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Fig. 12—Removing lower arm 


Inspection 

Perform the following inspection and replace any 
faulty components. 

(J) Check the lower arm for cracks and other 
damage. 

(2) Check the lower arm front bolt for distortion and 
damage. 

(3) Check the lower arm bushes for damage and 
deterioration. 

(4) Check the rear bush clamp for wear and 
distortion. 

(5) Check the ball joint dust cover for splits. 

(6) Check the ball joint turning torque. 


Installation 

Install by reversing the removal procedure noting the 
following: 

(1) The lower control arm through bolt and the rear 
bush clamp to crossmember bolts and nuts should be 
torqued after the vehicle is lowered to the floor (4 cyl. 
models). 

(2) On V6 models the rear bush clamp to 
crossmember bolts and nuts may be torqued leaving 
only the rear bush nut and lower control arm through 
bolt to be torqued once the vehicle is on the floor. 


Measuring ball joint turning torque 


(1) Install the ball joint retaining nut onto the ball 
joint stud. 
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(2) Move the ball joint stud in all directions several 
times. 

(3) Using a suitable socket and torque wrench, turn 
the ball joint stud at approximately 2 revs/min. and 
measure the turning torque, refer Fig. 13. 


Turning torque 1.9 to 5 Nm 


Fig. 13—Measuring ball joint turning force 


NOTE: Ball joint “turning torque" is the force 
required to maintain turning and should not be 
confused with the higher value of "starting 
torque". 


NOTE: The ball joint should be replaced if the 
measured value is not within specifications, or 
if there is any axial or diametral play. 


Ball joint replacement 


(1) Remove the ball joint dust cover. 
(2) Remove the snap ring. 


NOTE: The dust cover and snap ring should not 
be reused. 


(3) Using special tool E33MI press out the ball joint, 
refer Fig. 14. 


Fig. 14—Removing ball joint 


(4) Using a special tool E33MI press in the ball 
joint, refer Fig. 15. 


NOTE: If the standard ball joint installation 
pressure is not obtained the lower arm must be 
replaced. 

The initial pressure should be more than 
700 kg at an installation depth of 3 to 6 mm 
with a final pressure of 5000 kg. 
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Fig. 15—Installing ball joint 


(5) Install the snap ring taking care to avoid opening 
the snap ring wider than necessary. 


NOTE: The snap ring should not be loose in the 
snap ring groove. Always use a new snap ring 
and dust cover. 


(6) Fill the ball joint dust cover with specified grease 
(Multi-purpose, non-melt type No. 2) and apply grease 
to the lip of the seal. 

(7) Using a special tool E33M1-1, support the lower 
arm and press the dust cover on, refer Fig. 16. 


Apply grease 
here 


Fig. 16—Installing ball joint dust cover 


Lower arm front bush replacement. 

(1) Remove the bush flange. 

NOTE: Use care to avoid damaging the lower arm. 

(2) Position the lower arm in a press and using 
special tools, kit E33M2, as shown in Fig. 17 press out 
the bush. 

(3) Using special tools, kit E33M2, as shown in Fig. 
17, press in the new bush. 

NOTE: The press in force required should be a 
minimum of 800 kg. If press in force is below this 
value the lower arm should be replaced. 
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Е2М28-1 


E33M2--.; 


V6 models 


only 


Fig. 18—Stabilizer bar attaching points 
and components 


STABILIZER BAR 
Removal 


(1) Remove front exhaust pipe. 

(2) Remove the centre and left members, refer Fig. 
22. 

(3) Remove the stabilizer bar link to lower arm nuts, 
refer Fig. 18. 

(4) Remove the stabilizer bar to cross member clamp 
bolts, refer Fig. 18 and remove the stabilizer bar. 


Inspection 
Perform the following inspection and replace any 
faulty components. 


(1) Check the stabilizer bar for distortion and 
damage. 

(2) Check all bushes, clamps and bolts for 
distortion, damage and deterioration. 


Installation 


Install by reversing the removal procedure, noting the 
following. 


(1) Assemble components as shown in Fig. 18. 

(2) Ensure that the paint marks on the stabilizer bar 
are positioned as shown in Fig. 20. 

(3) When tightening the stabilizer bar lower link nut 
(4 cylinder models only) only tighten the nut 
sufficiently to expose 5 to 7 mm of thread, refer Fig. 19. 


Fig, 19—Lower link nut installation 


Marked part N 


SN 


Fig. 20—Stabilizer bar installation 
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No. 2 CROSS MEMBER 


Removal 


(1) Loosen the front wheels. 

(2) Raise the front of the vehicle, support on safety 
stands in the locations outlined in Group 00— General 
Information and remove the wheels. 

(3) Remove the engine front roll stopper to engine 
bracket bolt. 

(4) Remove the splash shield to centre member bolts. 

(5) Remove the centre and left member attaching 
bolts and remove the members from the vehicle, refer 
Fig. 22. 
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Clip 
Left member 
Centre member 


Bolt 

Nut 

Lower plate 

Bush B 

No. 1 crossmember 
Stopper B 

No. 2 crossmember 


DO OAD OLE ON 


= 


01N0035 


Fig. 21—Cross member components 


NOTE: On vehicles with manual transaxle a 
dynamic damper is attached the centre member 
rear bolts, DO NOT DROP the damper. 


Fig. 22—Left and centre member attaching bolts 


(6) For vehicles fitted wih E.C.S. remove the front 
height sensor assembly. 

(7) Remove the front exhaust pipe from the vehicle, 
refer Group 15. 

(8) Disconnect the steering coupling from the rack 
and pinion assembly, refer Fig. 23. 

(9) Using a suitable puller disconnect the tie rod 
ends from the knuckles, refer Fig. 24. 

(10) Disconnect the power steering fluid return and 
pressure hoses from the rack and pinion assembly. Plug 
the hoses and the connectors to prevent the ingress of 
dirt and water. Remove hose to crossmember clamps. 

(11) If the crossmember is to be replaced remove the 
rack and pinion to crossmember clamp bolts and 
remove the rack and pinion from the vehicle. 


13R0059 
Fig. 23— Disconnecting the steering coupling 


(12) Remove the stabilizer bar link to lower arm 
attaching nuts and remove the link. 


` 13Е519 


Fig. 24—Disconnecting tie rod end ball joint 
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(13) If the crossmember is to be replaced, remove the 
stabilizer bar to crossmember clamp bolts and remove 
the stabilizer bar. 

(14) Remove the lower arm to crossmember front 
bolts and rear bush clamp bolts. 

(15) Remove the rear engine stopper to engine bracket 
bolt. 

(16) Remove the crossmember attaching bolts, refer 
Fig. 25 and remove the crossmember from the vehicle. 
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Fig. 25 — Crossmember attaching bolts 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Check the crossmember and the centre member 
for cracks and distortion. 

(2) Check bushes for cracks and deterioration. 

(3) Check the dynamic damper for cracks and 
deterioration. 


Installation 


Install by reversing the removal procedure, noting 
that the lower arm through bolt and the rear bush 
clamp to crossmember bolt should be torqued after the 
vehicle is lowered to the floor. 


Bush replacement 


(1) Using a special tool E2M31 press out the bush, 
refer Fig. 26. 


Fig. 26—Replacing crossmember bush 


(2) Apply soap solution to the outside of the bush 
and using special tool Е2М31 press the bush in until 
the bush is based, refer Fig. 27. 


NOTE: It is important to avoid any stoppage when 
pressing in the bush as due to the close tolerance 
fit of the bush it may be impossible to 
recommence the pressing in operation. 


Inner pipe 
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Fig. 27—Crossmember bush projection 


33B-0-1 
GROUP 33B — ACTIVE-ELECTRONIC CONTROL SUSPENSION 
«R SERIES MODELS» 
SECTION 0 — INDEX 


Section Page 
Subject Number Number 


SERVICE ПАСМОБВ185................................. 1 


SPECIFICATIONS AND GENERAL ІМЕОКМАТІОМ..... 2 
Specifications s Soo roe na rms EM SHE 
Special Tools: «oue менын PPP pU grey ca er UO 
Torque Specifications .................................. 
General Information ................................... 


S Ñ N — 


DIAGNOSIS AND TESTING ........................... 3 
Service Diagnosis Ртосейше............................ 
Test Procedure. си conic Ged eee oe esa Ferne ee ei 
Ға15%аТе:бушені дау ee a ei as ана hka Жайла: 
Self Diagnosis Әузегі.................................. 
Self Diagnosis Code Сһагі.............................. 
Diagnosis Procedure Using МОТ........................ 
Diagnosis Erase Procedure Using MUT .................. 
service Data i «uu ыра E Ur ate Дод КАЕ 
Actuator Test... os yy alec eb vin еме ние be a ds Ти није 


~ СА л ANDANN = — 


SERVICE ADJUSTMENT PROCEDURES. ............... 4 
Alarm ramp Check ss. «err tant oe sates а тан Dees 
System Check Alarm Гапр............................. 
Normal Vehicle Height Check and Adjustment............ 
Rolling Diaphragm Сһеск.............................. 
System Operation Check ................... weasels een dirai. 
Low-Pressure Switch Actuator Pressure Сһеск............ 
High-Pressure Switch Actuator Pressure Check............ 
G-Sensor Output Voltage Сһеск......................... 


DROWN — — — 


A.E.C.S. SYSTEM COMPONENTS ...................... 5 
Front Strut Assembly................................... 1 
Lower ATI. ao osi ЕДЫ БАН АА ene aed ieee anil 5 
Rear Shock Absorber Assembly ......................... 7 
Reserve Tank Assembly................................ 10 
Air Compressor АзветЫу.............................. 13 
Solenoid Valve and Drier Assembly ..................... 15 
Rear Solenoid Valve ................................... 16 
Flow Control Solenoid Valve ........................... 17 


Front and Rear Height Зепбог........................... 23 
A.E.C.S. Sensors and Switch Location and Testing ........ 26 
Control Unit... ин жЕ ки ey att on ұрам а Ics vaa 27 


33B-1-1 


SECTION 1 — SERVICE DIAGNOSIS 
SELECTION OF THE SERVICE DIAGNOSIS CHART 


Do the ECS lamps illuminate for about 0.5 
seconds (after the ignition key is turned to the 
ON position) and then the illumination stops? 


NO 


Refer to Service Diagnosis Chart (1) 


(No illumination at all) 


NO 


v 


(Malfunctions related to the Active-ECS 
indicators). 


Check the malfunction code by using the multi- 


YES 


` 


Does the alarm lamp remain off after four 
minutes or more have passed after the engine 
was started? 


(Remains illuminated) 


NO 


P| use tester or a voltmeter. 


E 


Refer to the self diagnosis and failsafe code 
chart in Section 1. 


Check the malfunction code by using the mutti- 


YES 


Connect the Multi-use tester or a voltmeter. 


| ves 


Is the diagnosis code normal? (Because it is still 
possible to have a diagnosis code when the 


(Illuminates) 


NO 


> use tester or a voltmeter. 


alarm lamp is OFF). 
E 


Is the body attitude normal during engine idling 
(at the NORMAL vehicle height)? 


NO 


Refer to Service Diagnosis Chart (2) 


| ves 


Is the illumination of the Active-ECS indicators 


normal? 
| ves 


Is the driving “feeling” normal after Multi-tester 
simulated vehicle speed input or an actual road 
test? 


NO 


>} (Malfunctions related to an abnormal body 
attitude). 


Refer to Service Diagnosis Chart (2) 
(Malfunctions related to the Active-ECS 


indicators). 


Refer to Service Diagnosis Charts (3) and (4) 


| YES 


SYSTEM NORMAL 


v 


(Malfunctions including and not including the air- 
pressure sustem). 
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MALFUNCTIONS RELATED TO THE ACTIVE-E.C.S. INDICATORS (CHART 1) 


ALL INDICATOR LAMPS 
WONT ILLUMUNATE 


NO CONTROL MODE 
SWITCHING 


NO INDICATOR LAMP 
ILLUM. WHEN CONTROL 
MODE SWITCH !S PRESSED 


THE CORRECT INDICATOR 
LAMP DOES NOT 
ILLUMINATE 


AN INDICATOR THAT 
SHOULD NOT BE 
ILLUMINATED REMAINS 
ILLUMINATED 


THE INDICATOR LAMPS DO 
NOT BECOME DIMMER 
WHEN THE HEADLAMPS 
ARE SWITCHED ON 


Condition 


THE BODY REMAINS 
TILTED TO ONE SIDE WHEN 
THE VEHICLE HAS 
STOPPED 


THE VEHICLE HEIGHT 
INCREASES AFTER THE 
ANTI-ROLLING CONTROL 
ACTION 


THE VEHICLE HEIGHT 
DECREASES AFTER THE 
ANTI-ROLLING CONTROL 
ACTION 


THE VEHICLE HEIGHT 

INCREASES AT THE FRONT 
OR REAR OF THE VEHICLE 
WHEN LEFT UNATTENDED 


THE VEHICLE HEIGHT 
DECREASES AT THE 
FRONT OR REAR OF THE 
VEHICLE WHEN LEFT 
UNATTENDED 


THE VEHICLE HEIGHT 
DECREASES AT ONE 
WHEEL ONLY WHEN THE 
VEHICLE IS LEFT 
UNATTENDED 


Possible Cause 
Fuse blown 
Power relay malfunction 
Connector disconnected 
Wiring harness fault 
Malfunction of the ECU 
Wiring harness fault 
Malfunction of the ECU 
Indicator lamps inoperative 


Wiring harness fault 


Indicator lamps inoperative 
Wiring harness fault 
Faulty manual ECS switch 


Malfunction of the ECU 


Indicator lamps inoperative 


Wiring harness fault 


Faulty manual ECS switch 
Malfunction of the ECU 


Faulty tail lamp relay 


Wiring harness fault 


Possible Cause 


Incorrectly adjusted G-Senor 


G-Sensor wiring or circuit damaged 
G-Sensor connector disconnected 
Malfunction of the ECU 


A front or rear flow contro! solenoid valve is 
stuck open 


Wiring harness fault 
Maifunction of the ECU 


A front or rear flow contro! solenoid valve is 
stuck closed 


A front or rear (air supply) solenoid valve is 
Stuck closed 


Wiring harness short circuit 
Malfunction of ECU 


Leakage at the front or rear (air supply) 
solenoid valve seat 


Air leakage to the outside from the (air 
supply) solenoid valves 


Air leakage to the outside or at the valve seat 
of a control solenoid valve 


Corrective Action 
Replace fuse 
Test relay — replace if necessary 
Re-connect connector 
Repair or replace wiring/harness 
Check ECU with MUT 
Repair or replace wiring/harness 
Check ECU with MUT 
Replace lamps 
Repair or replace wiring/harness 
Replace lamps 
Repair or replace wiring/harness 
Remove and test switch 
Check ECU with MUT 
Replace lamps 
Repair or replace wiring/ harness 
Remove and test switch 
Check ECU with MUT 
Test relay — replace as necessary 


Repair or replace wiring/harness 


MALFUNCTIONS RELATED TO AN ABNORMAL BODY ATTITUDE (CHART 2) 


Corrective Action 


Check output voltage from G-Sensor and 
adjust to specification 


Repair/replace wiring or G-Sensor 
Connect connector 
Check ECU with MUT 


Repair or replace the applicable flow control 
solenoid valve assembly 


Repair or replace wiring/harness 
Check ECU with MUT 


Repair or replace the applicable flow control 
solenoid: valve assembly 


Repair or replace the front or rear solenoid 
valve assemblies 


Repair or replace wiring/harness 
Check ECU with MUT 


Repair or replace the front or rear solenoid 
valve assemblies 


Repair or replace the front or rear solenoid 
valve assemblies 


Repair or replace the front or rear solenoid 
valve assemblies 
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MALFUNCTIONS INCLUDING THE AIR-PRESSURE SYSTEM (CHART 3) 


Possible Cause Corrective Action 


COMPRESSOR IS Low pressure switch malfunction or air Locate air leak and/or test applicable 
ACTIVATED FREQUENTLY leakage components. Repair or replace as necessary 
High pressure switch malfunction or air 
leakage 


Rear pressure sensor malfunction or air 
leakage 

Flow control solenoid valve malfunction or air 
leakage 

Front or rear solenoid valve assembly 
malfunction or air leakage 

Compressor malfunction or air leakage 

Air tube leakage 


High pressure switch malfunction or air Locate air leak and/or test high pressure 
leakage switch 


Front or rear exhaust valve (in flow control Test flow control valve assembly. Repair or 
valve assembly) stuck open replace as necessary 
Air tube either leaking or clogged Clear air tube or locate leak 


High pressure switch malfunction or air leak Locate air leak and/or test high pressure 
switch 

Rear pressure sensor malfunction or air leak Locate air leak and/or test high pressure 
switch 

Flow control solenoid valve is stuck closed Test and repair/replace flow control solenoid 
valve assembly 

Front or rear exhaust valve (in flow control Test and repair/replace flow control solenoid 

valve assembly) stuck open valve assembly 


Air supply valve (in front or rear solenoid Test applicable solenoid valve assembly. 
valve assembly) stuck closed. Possibly from Repair/replace as necessary. Repair/replace 
wiring short circuit wiring as necessary 


Air tube either leaking or clogged Clear air tube or locate leak 


VEHICLE HEIGHT EXCEEDS | Flow control solenoid valve is stuck open Test and repair/replace flow control solenoid 
ITS SELECTED POSITION valve assembly 


VEHICLE HEIGHT Vehicle height exhaust valve (on the Test and repair/replace the compressor 
ADJUSTMENTS HAVE NOT compressor) is stuck closed assembly as necessary 

BEEN COMPLETED WITHIN 
THREE MINUTES (SYSTEM 
APPEARS NORMAL) 


ANTI-ROLL CONTROL 15 
NOT FUNCTIONING 


ANTI-ROLL CONTROL 
EFFECT IS INSUFFICENT 


Front or rear exhaust valve (in flow control 
valve assembly) stuck closed. Possibly from 
wiring short circuit 


Test and repair/replace flow control solenoid 
valve assembly. Repair/replace wiring as 
necessary 


Air supply valve (in front or rear solenoid 
valve assembly) stuck closed. Possibly from Repair/replace as necessary. Repair/replace 
wiring short circuit wiring as necessary 


A control valve (in the front or rear solenoid Test applicable solenoid valve assembly. 
valve assemblies) stuck closed Repair/replace as necessary 

Air tube clogged Clear air tube 

Malfunction of the ECU Test ECU with MUT 


Test applicable valve assembly. 


VEHICLE HEIGHT 
ADJUSTMENTS HAVE NOT 
BEEN COMPLETED WITHIN 
THREE MINUTES. 
(COMPRESSOR 
INOPERATIVE OR 
COMPRESSOR HAS 
OPERATED CONTINUOUSLY 
FOR FOUR MINUTES OR 
LONGER) 


Low pressure switch malfunction or air | Locate air leak and/or test applicable 
leakage components. Repair or replace as necessary 
High pressure switch (contacts fused) 

malfunction or air leakage 

Rear pressure sensor malfunction or air 

leakage 

Flow control solenoid valve malfunction or air 
leakage 

Front or rear solenoid valve assembly 
malfunction or air leakage 


Compressor malfunction or air leakage 


Air tube leaking 
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MALFUNCTIONS NOT INCLUDING THE AIR-PRESSURE SYSTEM (CHART 4) 


Check Points 
(Functions) 


G sensor 
(detection of 
body lateral Gs) 


Alternator “1” 
terminal 
(detection of 
engine rotation) 


Throttle-position 
sensor 
(detection of 
sudden 
acceleration or 
deceleration) 


High-pressure 
switch 
(detection of 
high-pressure 
tank pressure) 


Headlight switch 


(detection of 
headlight 
Illumination) 


Steering wheel 


(detection of 
Steering 
direction and 


angular velocity) 


Vehicle speed 
sensor 
(detection of 
vehicle speed) 


Stop light switch 


(detection of 
braking) 


Accel switch 


AIT inhibitor 
switch 


Damping force 
switching 
actuator 


Item No. 
or Indication 
Diagnosis| Condition and (Standard 
Code Indicated Data Value) 


Stop the vehicle 
at a horizontally 
level place 


Throttle fully V 
open 


(2.5) 


760 kPa or less 


950 kPa or 
more 


Headlight switch 
ON/OFF 


STR. 2 each 
ON/OFF 


24 


Vehicle speed 
input to ECU 


Stop light switch 
ON/OFF 


Back-up light 
switch ON/OFF 


R range ON 
All other ranges 


Door switch 
ON/OFF 


Anti-rolling 
control action 
is activated 
frequently 


System operates 
with the ignition 
engine stopped). 


key ON (with the 


Malfunction 


No control: 
when stopped 


No anti-squat 


control 


Air 
leakage 


Harness wiring 
damaged or 
disconnected 


Harness short 
circuit 


Damaged or 
disconnected 
wiring — short 
circuit 


Malfunction of 
sensor or ECU. 
Short/open 

circuit in wiring 


1 Compressor 
relay 


EN Compressor 


3 
14 
15 |Return pump 
relay 4 
mE Ш 


43 
4 
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CHART 4 — Continued 


Malfunction 


5 |Ë |„ | к | = ое к | E (22. | EE <š 
= = 2937 = Е рме a a2 [Dee ase 5 ° 
E bno Ex s s Ф =< en ® -gora s @ c 
= Е-е S Zes о со Ез eres 26 Sa 
SS zs | 8952 ғ Ф = = 85 San |227) 99 SE 
oe об. = Ф, Е = 5 с = МЕ acts Lona c = 5 
n> O,orto|m92g8g е 5 > ше A 2 v mo = © E ду Ors оа 
SS |ӘЕсоә| 5528| = = |S БЕ| Ф.Е | ке 22o | 22e |ФЕбе| SES] ас 
h =<=ое2е|-_-= ts 5 сој 259 <= о S-e92|9795o92 EZD cs 
Es |sesš|esss| 5 е |Е88:| Ses | oS | 295 |5522|5255| SES | 52 
oc ЕВЕЗ|ЕВФЕ z = 5525| $28 28 == Љеа5|ј>-ге>= осе 22 
| EY ux T 
=} — 
2 
3 7 
2] E] 
4 | Damaged 
or dis- 
connected 
wiring 
5 Harness Harness 1 71 
wiring short 
damaged | circuit 
or dis- 
connected 
6 Harness 
short 
circuit 
[7] Malfunction | Malfunction | Malfunction | Malfunction 
of sensor | of sensor | 04 sensor | of sensor 
or ECU. or ECU. or ECU. or ECU. 
Short/ Shart/ Short/ Short/ 
open open open open 
Circuit in Circuit in Circuit in Circuit in 
wiring wiring wiring wiring 
8 Damaged 
or dis- 
connected 
wiring 
9 Damaged 
ог dis- 
connected 
wiring 
=| — 
10 m m Damaged | Damaged 
or dis- or dis- 
Connected | connected 
wiring. wiring 
Harness 
short 
Circuit 
1" Damaged | Short 
or dis- circuit 
connected 
wiring 
circuit 


12 1 
13 | Damaged 
or dis- 
connected 
wiring 
14 | Damaged 
or dis- 
connected 
wiring 
15 


Damaged 
or dis- 
connected 
wiring 
Short 
circuit 


Damaged 
or dis- 

connected 
wiring 
Damaged 
or dis- 

connected 
wiring 
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SECTION 2 — SPECIFICATIONS AND GENERAL INFORMATION 


Items 
SUSPENSION SYSTEM ............ 


Wheel Alignment 


Camberg vec v UL es с сұт 
EID) MP UEM 


ов“ уља те suyu aaa Sere os 


Coil Springs 


Wire diam. x O.D. x free Length ..... 
Coil spring identification colour ..... 


Spring constant 


Shock Absorber 


Types z Ratoni Rave ern 


Maximum length ................. 
Minimumlenesth.................. 
SUORC Iu REM WR es 
Damping force (at 0.3 m/sec) 
Expansion — Newtons 


Contraction -— Newtons......... 
HARD .......... 


Vehicle Height — Normal 


(Measured between the top of the 
wheel arch and the centre of the 

wheel on the right side front and 

lel side ear). дада наты куз 


Height sensor rod-installation length . . 


(Measured between the LH lateral 

rod mounting bolt and the LH edge 

of the rear sensor rod mounting 
ПАЧУ ЧУ И РЕН НЕК 


G-Sensor output voltage. ............. 


High pressure switch 


Pressure switch shut olf pressure ..... 
Pressure switch operation pressure. . . . 


Low pressure switch 


Return pump activation pressure ..... 
Return pump stop pressure... 2.2.06. 


SPECIFICATIONS 


Front Suspension 


MacPherson strut with coil spring and 
compression rod type 


0? x 30' 

2°45' x 30' (must not be more than 
30' difference from LH to RH 
0x3mm 


LH = 13.8 x 193.8 — 183.3 x 448 mm 
RH = 14.2 x 194.2 — 184.2 x 443 mm 
LH - Blue x ! spot | 

RH = Blue x 2 spots 


LH = 12.65 + 0.59 Nm 11.77 x 0.59 Nm 


RH = 14.42 + 0.69 Nm 


Hydraulic, cylindrical double-acting 
type 

485 + 3 тт 

341 + 3mm 

144 mm 


1500 
1100 
700 


750 


550 
300 


396 + 5 mm 


269-270 mm 


Rear height sensor rod — mounting position 


333 + | mm 


2.5 + 0.02V 


900 kPa or more 
710-810 kPa 


110-170 kPa 
40-100 kPa or less 


Rear Suspension 


3-link with coil spring 


type 


—45' + 10 


0+ 3 тт 


10.3 х 125.6 x 405 mm 


Blue x | spot 


Hydraulic, cylindrical 


double-acting type 
520 x3 
379 +3 
141 mm 


1400 
1000 
600 


800 


550 
300 


367 x 5mm 


135-136 mm 


© Mitsubishi Motors Australia Ltd. March 1995 


AW342051-B 


REVISED 
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SPECIFICATIONS (Cont.) 


Air compressor relief pressure ....... 1000-1300 kPa 
Lower arm ball joint 


Starting Torque .................. 10-22 Nm 
Turning Torque .................. 1.9-5 Nm 


SPECIAL TOOLS 


MB901502.. на DU bes e REL Multi-use tester 

МЕР-А/ улеш rA eS erp ҰЗ & Der Kao ege АН ДЫНА RE ROM pack 

ЕМИ Su sata а hoa eter mieu ue t at eie ate asal Remover — Air pressure pipe connector 
MBO9910753.... rate eto e ME Rect ob БҮ e Tees Kit — Air pressure gauge . 
MBO991226 нгы cd alle е aen ао Pl eae Pe eant Kit — Air pressure gauge adaptors 
MB9911762 ыза ast Ant Ear Breuer oe а Знала Holder — Spring seat 

Б22375 «i int E tpe алынады Sce Ut Ы ein Puller — Ball joint 


"rc Kit — Ball joint replacement 


Nm 
Air tube to strut assembly пш.......................... 9 
Front height sensor to lower arm боћ.................... 22 
Front strut assembly to strut tower пш5.,................ 45 
Strut to knuckle bolt and пш........................... 90-105 
Strut insulator mounting пш ........................... 80-100 
Actuator bracket mounting nut ......................... 40-60 
Lower arm ball joint and knuckle nut ................... 60-72 
Rear bush clamp (large) ВоП............................ 100-120 
Rear bush clamp (small) bolt ........................... 90 
Stabiliser link to lower агпппш......................... 40 
Stabiliser link to No. 2 cross member nut ................ 40 
Lower arm mounting bolt and nut ...................... 100-120 
Rear bush clamp to No. 2 cross member пш.............. 40 
Rear shock absorber to axle bolts ....................... 80-100 
Air tank bracket nuts .................. eh 12 
Air tube to air tank пшв............................... 9 
Air tube to air compressor joint ........................ 9 
Compressor mounting bolts ............................ 6 
Air tube. to: diyet joint zou ere eo Pa E are ee redes 9 
Lateral rod attaching bolts ............................. 80-100 
Trailing arm mounting ВОй5............................ 80-100 
Front height sensor adjusting Іоскпш................... 12 
Front height sensor to rod пш.......................... 20 
Rear height sensor rod to axle bolt ...................... 22. 
Rear height sensor to rod bolt .......................... 22 


Lower arm clamp mounting nuts (self locking)............ 100 
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GENERAL INFORMATION 


The Active Electronic Control Suspension system 
introduces controlling energy externally in the form of 
pneumatic pressure, as well as computer controlled 
shock damping, to create ideal suspension 
characteristics. 

The operator is able to select two different vehicle 

ride qualities, i.e. Auto or Sport and three different 
vehicle heights, i.e. Normal, High and Extra High. This Pk 
is achieved by one select switch located on the centre 
console. 
The system also had indicator lamps which are located 
in the instrument panel. These show the system’s 
selected vehicle height mode and control mode. If an 
electronic system fault occurs, the ‘Alarm’ lamp on the 
instrument panel will illuminate. 

This system also features a self-diagnosis system and 
multi-use tester compatability. 


Fig. 2 — E.C.S. switch 


EXHI 


HIGH SPORT ALARM 


@ @ @ @ 
FE C.S 


Fig. 3 — E.C.S. indicators 


Electronic control 


Steering wheel 
sensor 


Throttle 


Vehicle speed 


position 
sensor 


ECS power 
relay 

Front reserve 

tank 


Flow control 
Solenoid valve 
assembly 


G sensor 


Front height 
sensor 


Compressor 
assembly 


sensor 
Stop lamp 
switch 


ECS switch 


Damping force 
switching actuator 


{step motor type} 


Fig. 1 — E.C.S. system components 


unit (ECU) 


Rear solenoid 
valve assembly 


Damping force 
switching actuator 


Rear height 
sensor 
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SECTION 3 — DIAGNOSIS AND TESTING 


SERVICE DIAGNOSIS PROCEDURE 


Active — E.C.S. problems/failures usually occur as 
a result of: 

(a) Wiring harness or connector faults/shorts. 

(b) Electronic component faults. 

(c) Air leaks. 

(d) Incorrect adjustments. 


NOTE: The ‘Self-Diagnosis” system outlined in 
this section is only provided to assist in fault 
diagnosis. It cannot indicate all E.C.S. system 
faults and does not eliminate the need to follow 
standard diagnosis procedures. 


STEP 1 — 
Obtain all possible information on the fault 
* When 
* Where 
How often 
What kind 
Where possible — conduct simulation 
test with owner. 


STEP 2 — 


Follow the Service Diagnosis flow chart at the 
start of Section 1. 


STEP 3 — 


Check for self-diagnosis code output 
* Read code using MUT or voltmeter 
* Continue with flow chart in Section 1 or 
refer Self Diagnosis Code Chart. 


STEP 4 — 


Using the service diagnosis charts and/or the Self 
Diagnosis Chart, locate and rectify the system 
fault. 


TEST PROCEDURE 


The E.C.S. system electronic control unit has up to 
22 self diagnosis codes. 

These codes can be read by connecting a voltmeter 
(analog type) or the Multi-use tester to the diagnosis 
connector of the vehicle. 

The vehicle diagnosis plug is located alongside the 
junction block on the lower RHS of the instrument 
panel. Refer Fig. 1. 


The only test equipment that should be connected 
to the diagnosis plug is a voltmeter or the Multi-use 
tester. 

If other test equipment is used which has too high 
a current draw, ECU damage can result. 

The maximum safe current draw is only a few 
milliamps. 


To the 


cigarettes 
lighter ==) 
| 


.-. To the diagnostic 
output terminal 


Fig. 1 — Diagnosis connector location 


Ground 


Fig. 2 — Self diagnosis terminals 


Voltmeter Test 


(1) Connect a voltmeter across the terminals shown 
in Fig. 2. 

(2) Turn the ignition switch ON. 

(3) If the diagnosis item has been stored in “Пе 
memory, the code is shown on the voltmeter in the 
format illustrated in Fig. 3. 

(4) Refer Self Diagnosis Code Chart this section. 


NOTE: It is possible to have a system fault and 
not have a Self Diagnosis code omitted or the 
‘Alarm’ lamp illuminated. 
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12 volt 


а р | [|| 


(5-5, xb ан | 


7FU224 


Fig. 3 — Fault diagnosis code (example) 


FAIL-SAFE SYSTEM 


If a detectable electronic system fault occurs, the 
Alarm lamp on the instrument panel will illuminate, 
warning the operator of a system malfunction. 

When a self diagnosis fault is detected (except Code 
56), the system will operate in a ‘fail safe’ condition. 

Refer to the self diagnosis code chart for the fail safe 
condition applicable to the fault. 


SELF DIAGNOSIS SYSTEM 


The E.C.S. self diagnosis system features an Alarm 
lamp self check function. When the ignition is switched 
ON or the engine is started, the alarm lamp will 
illuinate for 0.5 seconds and then turn OFF. 

It is possible for the alarm lamp to come ON in some 
circumstances when there is no actual fault. 

If this condition occurs and the engine is switched 
OFF, then restarted and the alarm lamp stays OFF after 
the engine has been running for 4 minutes, the system 
is normal. 

Listed below are a couple of circumstances that can 
cause this condition: 

* When frequent vehicle height adjustments are 

required causing compressor overheating. 

* When frequent anti-roll corrections are required 

causing return pump overheating. 

Any self diagnosis codes are retained in the memory 
as long as the battery and ECU leads remain connected. 
To clear the diagnosis codes, disconnect the battery 
negative, terminal for 5 seconds or more or use the 
diagnosis code erase feature of the MUT. The system 
will display multiple codes in numerical order and a 
system normal code is also featured, e.g. No self 
diagnosis codes detected. 

If a fault code identified by “’ occurs due to an 
intermittent contact, the alarm lamp will switch OFF 
and normal condition will be restored if the fault ceases 
to exist. 


SELF DIAGNOSIS CODE CHART 


Output code Fail-safe function 
Diagnosis items [or vehicle state] 
No. Display pattern 
0 [Normal] {Normal] 
ON 
| | | | II Same repeated No Trouble Code 
OFF 
*11 Faulty G sensor Roll control among atti- 
[including disconnected connec-  |tude controls is inhibited 
| | tor, open or short circuit in 
harness] 
12 Abnormal alternator (L terminal) [System does not oper- 
output voltage ate when vehicle is at 
[excluding open circuit in rest or vehicle speed 
harness] approx. 3 km/h (2 mph) 
or less. 
Charging warning lamp 
lights steadily.] 
13 Faulty low pressure switch Attitude control is 
[including disconnected con- inhibited. 
nector, open or short circuit in 
| | harness]. 


*21 


525 


41 


42 


43 


44 


45 


46 


47 


51 


Display pattern 


33B 


-3-3 


Diagnosis Codes (Cont.) 


ee a ЛА 


GHA m 
JUL. 


JU LI 
Tt 


TL 


SUUTU 


Diagnosis items 


Open circuit in steering angular 
velocity sensor 

[including disconnected connec- 
tor, open circuit in harness] 


Faulty front height sensor 
[including disconnected connec- 
tor, open circuit in harness] 


Faulty rear height sensor 
[including disconnected connec- 
tor, open circuit in harness] 


Open circuit in vehicle speed 
sensor 

[including disconnected connec- 
tor, open circuit in harness] 


Faulty rear pressure sensor 
[including disconnected connec- 
tor, open or short circuit in 
harness] 


Faulty actuator (step motor) 
[open circuit in harness or 


shorted ECU output transistor] 


Faulty solenoid valve power 

relay 

[including disconnected connector 
and open or short circuit in 
harness] 


Faulty compressor relay 
[including disconnected connector 
and open or short circuit in 
harness] 


Faulty return pump relay 
[including disconnected connector 
and open or short circuit in 
harness] 


Faulty exhaust valve for vehicle 
height adjustment 

[including disconnected connector 
and open or short circuit in 
harness] 


Faulty flowrate changeover valve 
[including disconnected connector 
and open or short circuit in 
harness] 


Faulty front or rear air discharge 
valve for active control 

[including disconnected connector 
and open or short circuit in 
harness] 


Faulty front or rear air supply 
valve 

[including disconnected connec- 
tor, open circuit in harness] 


Fail-safe function 
[or vehicle state] 


Attitude control is stop- 
ped and damping force 
is fixed to MEDIUM and 
vehicle height is fixed to 
NORMAL. 


Damping force is fixed to 
MEDIUM and vehicle 
height and attitude con- 
trols are stopped. 


Damping force is fixed to 
MEDIUM and vehicle 
height and attitude con- 
trols are stopped. 


Attitude control is 
stopped and damping 
force is fixed to 
MEDIUM and vehicle 
height is fixed to 
NORMAL. 


Attitude and vehicle 
height controls are 

stopped. (Vehicle height 
can be reduced.) 


Damping force select 
and attitude control are 
stopped and vehicle 
height is fixed to 
NORMAL. 


Damping force is fixed to 
MEDIUM and attitude 
and vehicle height con- 
trols are stopped. 
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Diagnosis Codes (Cont.) 


Display pattern 


ЕШ 
| mme 


Fail-safe function 
[or vehicle state] 


Diagnosis items 


Damping force is fixed to 
MEDIUM and attitude 
and vehicle height con- 
trols are stopped. 


Faulty front valve 
[including disconnected connec- 
tor, open circuit in harness] 


Faulty rear valve 
[including disconnected connec- 
tor, open circuit in harness] 


Faulty vehicle height adjustment 
(when high pressure switch 
OFF) [overladen, mechanical 
failure of vehicle height adjusting 
valve, etc.] 


Faulty vehicle height adjustment 
(when high pressure switch ON) 
[faulty compressor, air leaks, 

etc.] 


Control is not stopped 
[Alarm lamp does not 
come on but vehicle 
height will decrease if 
this state is left 
uncorrected.] 


Air leaks from front or rear valve 


DIAGNOSIS PROCEDURE USING CAUTION: If no self diagnosis fault is displayed, 
MULTI-USE TESTER (MUT) it does not necessarily mean there is ‘NO 

(1) Connect the MUT to the self diagnosis FAULT' to be found. It is advisable to perform 
connector, located near the fuse box on the drivers side. ñ seryice data test. 

(2) Connect the MUT to power supply. 

(3) With the ignition ON or the engine running, 
select the model using the NO key or the ‘UP-arrow’ 


e 2. Service Data 


a. Select desired component to be tested by using 
the Up/Down arrowed keys. 


key or by model number, i.e. b. Refer to service data chart for available 
VERADA outputs. 
3.0 V6 KR MDL c. If a service data item tested is faulty, 


(4) Then the yes key repair/replace as necessary. 


(5) Then select the system, ie. —ACTIVE—ECS 
using the YES key. 
(6) Then select the desired function, i.e. 
* |. Self Diagnosis Code 
е 2. Service Data 
* 3. Actuator Test 


e 3. Actuator Test 


a. lest as per actuator chart. 
b. If fault is found, repair/replace as necessary. 


* 4. Special Test 


* 4, Special Test a. The only two functions that can be selected 

* 5. Erase Code in special test for the ECS system are 

(7) To return to this menu from a function just press Simulated Vehicle Speed’ and ‘Drive 
the CLEAR key. Recorder’, 


(8) The features of the above functions are: b. To use the Simulated Vehicle Speed’ function, 


refer to Section 4 — Service Adjustment 
Procedures. 
* 1. Self Diagnosis c. To use Drive Recorder’ you must first choose 
a. If no self diagnosis fault is recorded in the the sensors you wish to record. 


memory, the MUT will display ‘NO 


N : i f i b 
TROUBLE CODE: on the screen. OTE: Maximum of 4 sensors at a time can be 


orded. 
b. If a self diagnosis fault is recorded, the tester ke 
will identify the faulty system by fault code, Select the trigger method and drive the vehicle. Set 
number and name. Repair the fault displayed. the trigger if necessary and complete the road test. 


Review the recorded data and identify the fault. 
NOTE: Multiple faults can be displayed. Repair/replace as necessary. 
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* 5. Erase Code 


DIAGNOSIS PROCEDURE USING 
MULTI-USE TESTER (MUT) 


The diagnosis erase is available on systems with 
diagnosis codes. Use the diagnosis erase feature as 
follows:- 

(1) Connect the MUT to the self diagnosis 
connector, located near the fuse box on the drivers side. 

(2) Turn the ignition switch OFF and then turn it 
ON. 

(3) Select the vehicle model and then select the 
system. 

(4) Select 4 “Special Test”. 

(5) Select 5 “Diagnosis Erase”. 

(6) To the prompt “Erase Diagnosis Code?” and 
press YES. 

(7) Enter the code nominated on the tester and press 
YES. 

(8) If successful, the diagnosis codes will be erased. 

(9) Press clear to return to the menu. 


To the 


cigarettes, 
lighter 


..— To the diagnostic 
output terminal. 


Fig. 4 — Multi-use tester 


33B-3-6 
SERVICE DATA 


This function outputs the control unit input/output data to the diagnosis connector as a serial signal. This 
signal can be read by connecting the multi-use tester to the self diagnosis connector. 


Service Data Нет Indication (Unit) 


Item No. 


17 


Control mode select switch, Open 5V approx 
Control mode select switch, Sport switch ON OV approx 


18 


2 

2 persons 
When LOW vehicle height 
I 
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ACTUATOR TEST 


This function activates the actuator on a compulsory basis by sending the signal from the Multi-use tester to 
the control unit. 


ЖЕСЕ Drive of damping force Damping force change can be checked by shaking 


к select actuator the vehicle body 
MEDIUM 
HARD 
Compressor relay: ON Facilitates on-vehicle check of air pressure system 


Vehicle height decrease control For vehicle height adjustment simulation 
Vehicle height increase control 
Anti-roll control (left turn) For anti-roll simulation 


01 
| 
6 | Return pump relay: ON 
Anti-roll control (right turn) 
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SECTION 4 — SERVICE ADJUSTMENT PROCEDURES 


ALARM LAMP CHECK 


Check if the alarm lamp illuminates for 
approximately 0.5 second when the ignition key is 
turned to ON and the engine has been started. 


EX-HI HIGH SPORT ALARM 


74М0011 


Fig. 1 — Alarm lamp 


SYSTEM CHECKING BY USING ALARM LAMP 


(1) After checking that the alarm lamp bulb has not 
failed, let the engine idle for approximately 4 minutes 
or more to check that the alarm lamp does not 
illuminate. 

(2) While the alarm lamp is on, connect the multi- 
use tester or a voltmeter to the diagnosis check terminal 
of the wiring harness and check the diagnosis output 
code. 


— To the diagnostic 
output terminal, 


Fig. 2 — MUT. connection 


NOTE: Although the alarm lamp illuminates 
under the following circumstances, there is no 
actual malfunction if, after the following 
procedures have been followed and the alarm 
lamp does not illuminate after waiting about 
four minutes or more. 


(1) When there is an overload. Stop the engine, 
unload the cargo and then restart the engine. 

(2) When the vehicle is stopped (with the engine 
running) on a steep hill or slope. Move the vehicle to 


a horizontal place and stop; then stop the engine and 
restart it. 

(3) When vehicle-height adjustments are made 
frequently. After stopping the engine, open the hood 
and allow the compressor to cool; then restart the 
engine. 

(4) When the vehicle is driven on winding roads in 
the mountains continously for 18 minutes or longer. 
To protect the return pump from damage, stop the 
engine and then restart it. 


CHECKING SELF-DIAGNOSIS USING М.М. 


(1) Inspect the self-diagnosis codes. 

(2) After completion of repairs of the malfunction, 
erase the self-diagnosis codes. 

(3) Carry out a repeat self-diagnosis output 
inspection and check if the self-diagnosis codes are 
normal. 


Checking Self-Diagnosis Using a Voltmeter 


Fig. 3 — Voltmeter connection 


(1) Set the ignition switch to OFF. 

(2) Connect the positive (+) terminal of the 
voltmeter to the No. 3 terminal of the diagnosis 
connector beside the junction block and connect the 
negative (—) terminal of the voltmeter to the No. 12 
terminal. 

(3) Set the ignition switch to ON. 

(4) Read the self-diagnosis code on the basis of the 
deflection of the pointer of the voltmeter. 

(5) Based on the self-diagnosis code, repair the 
associated defective portion. 

(6) Set the ignition switch to OFF. 

(7) Disconnect the battery cables from the battery 
terminals and reconnect them more than 10 seconds 
thereafter. 

(8) Set the ignition switch to ON, perform self- 
diagnosis check again, and check that the self-diagnosis 
code is good. 


NORMAL VEHICLE HEIGHT CHECK AND 
ADJUSTMENT 


(1) Park the vehicle on a flat surface. 

(2) Measure dimension ‘L’ (refer Fig. 4) of the rear 
height sensor mounting bracket installation location. 

Rear height sensor mounting bracket installation 
length: 

Standard value (L): 334-336 mm (13.15-13.23 in.). 
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Bolt centre 
Bracket left 
edge surface 
12A0064 


Fig. 4 — Rear height sensor bracket installation 


(3) If dimension is not within the standard value, 
loosen the bracket mounting bolt and make the 
adjustment to within the standard value. 

(4) With the vehicle unladen, start the engine and 
after vehicle height adjustment, is completed, check if 
the vehicle height is at NORMAL. 


У | NS 


(Right (Left 
Front) Rear) 


1240224 


Fig. 5 — Vehicle height measuring points 


Fig. 6 — Front/Rear sensor rod adjustment 


(5) Measure the distance between the wheel arch and 
the centre of the axle for both the right front and left 
rear. 

Standard value: 

A (Front) 381-39] mm (15.0-15.4 in.) 

B (Rear) 362-372 mm (14.3-14.6 in.) 

(6) If the vehicle height is not within the standard 
value, loosen the turnbuckles of the front and rear 
height sensor rods and then make the adjustment by 
changing the length of the rods. (One turn of the nut 
will raise or lower the front vehicle height by 
approximately 6 mm (0.24 in.) and the rear vehicle 
height by approximately 3 mm (0.12 in.). The vehicle 
height becomes higher when the rods are lengthened. 


CAUTION: 

1. Both the front and rear heights must be 
checked, because, even though only the front 
or the rear is adjusted, the other height (rear 
or front) is also changed. 

2. The adjustments of the vehicle height must 
be made while the engine is idling (vehicle 
stopped). 


ROLLING DIAPHRAGM CHECKING 


Under normal conditions, the rolling diaphragm is 
as shown in the “normal condition", refer Fig. 7. If, 
however, the vehicle is jacked up while there is no air 
in the air springs and then let down suddenly, the 
diaphragm may become double folded, as shown in the 
*abnormal condition", refer Fig. 7. 


Without disconnecting 
the air tubing 


Remaining 
pressure 


Norma! 
condition 


Р = 120 kPa 
$ 2 каат) 


17 psi 


By disconnecting the 
air tubing 


Abnormal 
condition 


12A0281 


Fig. 7 — Diaphragm checking 


If the vehicle is driven in the abnormal condition, 
the diaphragm will be damaged, so the following 
procedure should be used to prevent this. 
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Checking Method 


Front: Jack the front end up and check visually or feel 
the diaphragm. 

Rear: Check that the movement is smooth when the 
rear part of the body is bounced up and down. 


Repair Method 


(1) Tack up the vehicle and start the engine. 

(2) Press the HIGH vehicle-height switch for two 
seconds or longer so as to set to the EXTRA HIGH 
vehicle-height. 

(3) Supply air to each air spring so as to return the 
diaphragm to the normal form. 


NOTE: The diaphragm will return if a solution 
of soap and water is applied to the diaphragm. 


CAUTION: In order to prevent double-folding of 
the diaphragm, if the air tubing is disconnected 
in the course of servicing, follow step 2 above 
after connecting the tubing in order to introduce 
air into the air springs. 


SYSTEM OPERATION CHECK 


The checking procedures described below are for the 
purpose of actually acivating the system so as to 
verify whether or not the system's function is 
normal. 


CAUTION: 

1. For checks conducted by an actual road 
test, do so in a safe place and observe the speed 
limit. 

For tests that require high-speed driving, such 
tests can be conducted while the vehicle is 
stopped by using the special tool (multi-use 
tester) to input simulated vehicle-speed signals. 

2. Never drive the vehicle while the simulated 
vehicle-speed signals are still being used. 


To the cigarettes 


"Y — 


— To the diagnostic 
output terminal | 


Fig. 8 — Multi-Use Tester 


CHECKING THE DAMPING FORCE 


(1) Move the wheel to the straight-ahead position. 
(2) Start the engine. 

(3) Set to the AUTO mode (normal vehicle height). 
(4) Press the control mode switch and check that 


there is a difference of the damping force for each 
control mode when the vehicle is moved up and down 
at the rate of twice per second. 


AUTO SOFT 
SPORT MEDIUM 


12N0130 


Fig. 9 — Damping force checking 


CHECKING THE ANTI-ROLLING FUNCTION 


(1) Move the wheels to the straight-ahead position. 

(2) Turn the ignition key to ON. 

(3) When simulated vehicle-speed signals of 
35 km/h or higher are input and the steering wheel is 
turned 45° or more, check if the damping force will 
change to MEDIUM or HARD, depending on the 
speed at which the steering wheel is turned. 

Check that the sensitivity increases (for each control 
mode) as the vehicle speed increases. 


CHECKING THE ANTI-DIVE FUNCTION 


(1) Turn the ignition key to ON. 

(2) Input a simulated vehice-speed signal of 3 km/h 
or more. 

(3) With the brake pedal depressed (the stop lamp 
is ON), check if the damping force changes to HARD 
when the simulated vehicle-speed input signal is 
suddenly decreased from 100 km/h or higher and that 
there is air supply at the front and exhaust at the rear. 


CHECKING THE ANTI-SQUAT FUNCTION 


(1) Turn the ignition key to ON. 

(2) Input a simulated vehicle-speed signal that 
3 km/h or higher and is less than 100 km/h. 

(3) Check if the damping force changes to HARD 
when the accelerator pedal is suddenly depressed and 
that there is air exhaust at the front and supply at the 
rear. 
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Damping force 


AUTO 
mode 


Changes to NORM vehicle height 


Vehicle height at 10 km/h (6 mph) or higher 


adjustment 


after driving for 10 seconds 


ESTA HIH at 70 km/h (43 mph) 


HIGH 
NORM 
LOW 


Change to NORM vehicle height 


Changes to LOW vehicle height 
after driving for 10 seconds at 
90 km/h (56 mph) or higher, or 
at a speed of 100 km/h (62 mph) 
or higher 


» Vehicle speed 
km/h (mph) 


12N0129 


Fig. 10 — Vehicle height chart 


CHECKING THE VEHICLE-SPEED RESPONSE 
FUNCTION : 


(1) Start the engine. 

(2) Input simulated vehicle-speed signals and check 
whether or not there are changes of the damping force 
and of the vehicle height (as shown in Fig. 10) 
according to changes in the vehicle speed. 


LOW-PRESSURE SWITCH (LOW-PRESSURE 
TANK SIDE) ACTUATION PRESSURE CHECK 


(1) Remove joint H of the blue-marked air tube (for 
the left front valve) of the front solenoid valve 
assembly. 

(2) Connect the special tool (air-pressure gauge) 
between the disconnected air tube and the front 
solenoid valve assembly by using the special tools 
(adaptors E and C). 


Air-pressure gauge (MB991075) 


BU 
" 
. 


Adaptor C 
(MB991075) Ра ў 


Adaptor Е (MB991226) 


E 


SAS 


12A0268 


Fig. 11 — Air pressure gauge 


(3) Connect the multi-use tester (MUT), start the 
engine and wait until the compressor stops (the high- 
pressure switch is OFF). 

(4) Input simulated vehicle-speed signals (3 km/h 
or higher). 


(5) With the simulated vehicle-speed signals still 
being input, conduct actuator test No. 09 (left turn) 
or No. 10 (right turn) so as to increase the pressure 
within the low-pressure tank chamber. 


To the 
lighter 


— 7 ~ 

== За у ! 

SE Us 
\ 


cigarette ~ 
— 


__- To the diagnostic 
output terminal. 


Fig. 12 — MUT connection 


(6) During the actuator test, monitor the pressure 
gauge indication and check whether or not the pressure 
when the return pump activation starts (ie, the 
maximum gauge reading) and the pressure when the 
return pump stops are both within the standard value. 

Standard value: 

Return pump actuation pressure: 

110-170 kPa (16-24 psi) 
Return pump cut-off pressure: 
40-100 kPa (6-14 psi) or lower. 

(7) 1f the internal pressure of the low-pressure tank 
is not within the standard values when the return pump 
operation is actuated (ie. the low-pressure switch is 
OFF) or when the operation of the return pump is 
stopped (low-pressure switch ON), remove the reserve 
tank assembly and replace the low-pressure switch. 
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500 (71) 


Pressure 
kPa (psi) 


Low-pressure 


switch 
| OFF 


ON 
12A0226 


Fig. 13 — Low pressure tank pressure 


HIGH-PRESSURE SWITCH (HIGH-PRESSURE 
TANK SIDE) ACTUATION PRESSURE CHECK 


(1) Remove joint A of the yellow-marked air tube 
(for the front air-supply valves) of the front solenoid 
valve assembly. 


NOTE: Removal is easier is the special tool is used 
to pull the air tube out, and then a socket 
wrench is used for removal. 


Air tube MB991229 


Pull out Press 


12A0280 
Fig. 14 — Special tool application 


(2) Connect the gauge side air tubes of the special 
tool (air-pressure gauge) to the disconnected air tube 
and joint, connecting them via the special tube 
(adaptor E). 


NOTE: The shut-off valve of the air-pressure 
gauge should be closed. 


Fig. 15 — Air line removal 


Adaptor E (MB991227) .. 
Air-pressure gauge 
(MB991075) 


To high-pressure 


tank 


Shut-off valve 


12A0350 


Fig. 16 — Pressure gauge 


(3) Start the engine and activate the compressor. 


NOTE: If the system is in normal condition, the 
compressor will be activated after the engine is 
started, because the pressure within the high- 
pressure tank has decreased. 


(4) After activation of the compressor, the pressure 
within the high-pressure tank will increase; check 
whether or not the pressure is the standard value when 
the compressor is stopped. 

Standard value: 

900 kPa (128 psi) or higher. 

(5) Gradually open the shut-off valve of the air- 
pressure gauge, while watching the indicator of the air- 
pressure gauge, check whether or not the pressure that 
actuates the compressor's operation (when the pressure 
within the high-pressure tank has dropped) is within 
the standard value range. 

Standard value: 

710-810 kPa (101-115 psi). 


NOTE: The ON/OFF status of the high-pressure 
switch at this time can be checked by the 
Multi-Use-Tester. 


(6) If the pressure within the high-pressure tank is 
not within the standard value range when the 
compressor is stopped (high-pressure switch OFF) or 
the compressor is activated (high-pressure switch ON), 
remove the reserve tank assembly and replace the high- 
pressure switch. 


High-pressure 
switch 


OFF 900 (128) 


760 + 50 
ON (108 + 7) 
Pressure 


kPa (psi) 


500 | 
(71) 


12A0225 


Fig. 17 — High pressure tank 
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G-SENSOR OUTPUT VOLTAGE CHECK 


(1) Unload the vehicle and move it to a horizontal 
surface. 
(2) Connect the multi-use tester and start the engine. 


To the cigarette» 
lighter 


Ө | To the diagnostic 
output terminal , 


Fig. 18 — Multi-Use-Tester connection 


(3) Check whether the G-sensor output voltage is 
within the standard value range when the vehicle-height 
is the NORMAL vehicle-height. 

Standard value: 2.5 + 0.16V. 


Fig. 19 — G-sensor 


(4) If the G-sensor output voltage is not within the 
standard value range, check the installation condition 
of the G-sensor; if there is a bolt loose, deformation 
of the body, etc., repair it. If the problem is not 
repairable, replace the G-sensor. 


NOTE: If the G-sensor installation surface is at 
an angle (tilted) due to body deformation or 
some other cause, a washer(s) or shim(s) may 
be used to make an adjustment so that the 
output voltage is within the standard value 
range. 
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SECTION 5 — A.E.C.S. SYSTEM COMPONENTS 


FRONT STRUT ASSEMBLY 
REMOVAL AND INSTALLATION 


9 Nm 
7 ft.lbs. 


12N0032 


16 ft.lbs. 


1240230 


Removal steps 
. Dust cover 
. Air tube 
. O-ring 
. Bush 
. Actuator connector 
. Actuator 
. Front height sensor rod 
. Brake hose and tube clamp 
. Front speed sensor clamp 
« Vehicle with anti-lock brake system > 
. Front strut lower mounting bolts 
. Front strut upper mounting nuts 
. Strut assembly 


Post-installation Operation 
* Operation Check of ECS System. 
* Front Wheel Alignment Adjustment. 


* Refer to service point of installation. 
90- 105 Nm 
70-76 ft.lbs. 


[N] Non-reusable part. 


12N0033 


Fig. 1 — Front strut assembly 
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Inspection 


Checking for Strut Assembly Air Leakage 


(1) Disconnect the flow-control solenoid valve's air 
tube (connected to the high-pressure side of the 
reservoir tank) shown in Fig. 2 and then take off the 
joint assembly. 


NOTE: This air tube is connected, via the reservoir 
tank and the dryer, to the compressor assembly. 


Fig. 2 — Air tube removal 


(2) Install the removed joint assembly to the special 
tool (adaptor set) and then connect to the disconnected 
air tube. 


Reserve tank 


Joint assembly 


Adaptor E 
(MB991226) 


Air tube 


Air-pressure 
gauge (MB991075) 


Fig. 3 — Adaptor connection 


(3) Connect the air tube at the shut-off valve side 
of the special tool (air-pressure gauge) to the air tube 
side and the other one to the strut assembly. 

The installation at the strut side is done by using the 
special tool (adaptor set). 


CAUTION: To prevent the entry of moisture 
during the strut assembly air leak check, utilise 
air from the dryer. 


(4) Remove the compressor connector, then operate 
it by connecting it directly to the battery. 


NOTE: Refer to page 10 for compressor connector 
array. 


(5) Insert the strut assembly into a water tank and 
check for air leakage at a pressure of about 500 kPa 
(71 psi). 


CAUTION: 
1. Don't mistake the rise of bubbles attached 
to the outside of the strut for air leakage. 
2. Dry the strut with an air blower after the 
check has been completed. 


Air-pressure gauge 
(MB991075) 


Adaptor E 
ы (МВ991226) 


У Adaptor F 
(МВ991226) 


ЖҮ, 
jd 
| 


Fig. 4 — Gauge connection 


(6) When air leakage is found, check the strut 
assembly and replace it as necessary. 


Air-pressure gauge 
(MB991075) 


Water 


Fig. 5 — Strut test 


SERVICE POINTS OF INSTALLATION 


Installation of Air Tube 


(1) After coating the O-ring with rubber grease, 
install the O-ring, bush and flare nut to the strut 
assembly. 


CAUTION: 

1. The O-ring may be damaged if it is 
installed at the air tube side when the 
connection is made. 

2. The bush must be installed so that the 
projection part is facing in the direction 
indicated in Fig. 6. 


(2) First insert the air tube until resistance is felt, 
and then push the tube in until the painted place on 
the air tube. 


CAUTION: Air leakage may occur if the air tube 
connection is not complete and secure. 


(3) After connecting the air tube, in order to prevent 
double-folding of the diaphragm, while still in the lifted 
condition, press the vehicle-height switch (HIGH 
switch) for two seconds or longer to select the EXTRA- 
HIGH mode so that air will be supplied to the air 
springs. 
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Apply rubber grease 


| Install at 
Air tube the strut side. 


12A0327 


Fig. 6 — Air tube installation 


FRONT STRUT DISASSEMBLY AND 
REASSEMBLY 


Ф | 
b o m 
@. ÇZ дрво Nm 
| "wg 29-43 ft.lbs. 
О | AN 80- 100 Nm © ag 
58-72 НЬ... 
N 88. TN 
N e° 


=. Insulater 
rubber 
о је 


1240212 


Disassembly steps 


. Joint 

O-ring 

. Actuator bracket mounting nut 
. Actuator bracket 

Strut insulator mounting nut 
Strut insulator 

. Upper spring seat 

Upper spring pad 

. Coil spring 

. Lower spring pad 

. Strut assembly 


аооо-чоольом- 


-.-. 


Fig. 7 — Front strut 


© Mitsubishi Motors Australia Ltd. Sept. 1994 


SERVICE POINTS OF DISASSEMBLY 
Removal of Strut Insulator Mounting Nut 


(1) Using the special tool, loosen (but do not 
remove) the strut insulator installation nut while 
holding the spring seat (upper). 


CAUTION: Take care: Do not remove the nut. 


MB991 176 


12А0319 


Fig. 8 — Insulator removal 


(2) Using the special tool, compress the coil spring 
and then remove the strut insulator installation nut. 


CAUTION: Do not use an air tool to tighten the 
bolt of the special tool. 


E12517 


Fig. 9 — Compressing the coil spring 


Inspection 


e Check the rubber parts for damage or deterioration. 

e Check the coil spring for deformation, deterioration or 
damage. 

e Check the strut insulator bearing for wear. 

e Check the shock absorber for deformation. 


Strut insulator bearing 


12L0034 
Fig. 10 — Strut insulator 
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SERVICE POINTS OF REASSEMBLY 
Installation of Coil Spring 


Attach the special tool to the coil spring and 
compress the spring and then install to the strut. 


E12517 


Fig. 11 — Compressing the coil spring 
Installation of Upper Spring Seat 


(1) Install the spring upper seat to the piston rod 
and align the notched part of the piston rod and the hole 
in the spring seat. 


Upper spring pad 


Fig. 12 — Upper spring seat installation 


(2) Align the bead of the spring upper seat and the 
facing direction of the knuckle bracket. 


Installation of Strut Insulator Mounting Nut 


(1) Loosely attach the strut insulator installation 
nut to the strut assembly. 

(2) Correctly align both ends of the coil spring 
with the groove in the spring seat and then loosen the 
special tool. 

(3) Using the special tool, hold the spring upper 
seat in place and tighten the strut insulator installation 
nut. 

(4) Apply a coating of multipurpose grease to the 
insulator bearing channel. 


CAUTION: When coating with grease, take 


care that the grease does not adhere to the 
insulator rubber part. 


O Mitsubishi Motors Australia Ltd. Sept. 1994 


1240362 


Fig. 13 — Spring seat alignment 


12L0251 


Fig. 14 — Insulator installation 


Insulator 


1240312 


Fig. 15 — Insulator rubber 
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LOWER ARM 
REMOVAL AND INSTALLATION 


40 Nm 
29 ft.ibs. 


60- 72 Nm 
43-52 ft.lbs. 


100- 120 Nm* 
72-87 ft.lbs.° 


S: | \ 40 Nm 
1280487 | 4 29 ft.Ibs. 12N0075 
(9) 
29 ft.Ibs. (8) 
; ; 100- 120 Nm 
Right side 72-87 ft.lbs. 
90 Nm 
65 ft.Ibs. 
100 Nm 
@ 72 ЖЬ. 


rom у 


22 Мт 
16 ft.lbs. 


а Ш 


1240230 
Removal steps 


1. Front height sensor rod 
2. Stabiliser link mounting nut 
(Stabiliser bar side) tenoor 
3. Stabiliser link mounting nut 
(Lower arm side) 
4. Stabliser link 
* 5. Lower arm ball-joint and knuckle 
coupling self-locking nut 
6. Lower arm mounting bolt and nut Post-installation Operation 
А Gans mounting ap (enna Да s Operation Cheek oí ECS System. 
. Cla unting bo i i 
9. Clamp mounting bolt (large) * Front Wheel Alignment Adjustment. 
10. Lower arm assembly 
11. Stopper NOTE 
12. Dust cover 5 * Indicates parts which should be temporarily 
* 13. Lower arm clamp mounting tightened, and then fully tightened with 
self locking nuts the vehicle in the unladen condition. 


14. Lower arm clamp 


* Refer to service points of removal and installation. 


Non-reusable part. 


Fig. 16 — Lower arm components 
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SERVICE POINTS OF REMOVAL 


Removal of Lower Arm Ball Joint 


Using the special tool, disconnect the lower arm ball 
joint from the knuckle. 


NOTE: 
1. Always tie the cord of the special tool to 
the nearby part. 
2. Loosen the nut but do not remove it. 


1280258 


Fig. 17 — Disconnecting lower arm ball joint 


Inspection 


* Check the lower arm for bend or breakage. 

* Check the lower arm for cracks and damage. 
* Check the clamp for deterioration or damage. 
* Check the bushing for wear and deterioration. 
* Check the ball joint dust cover for cracks. 


Ball Joint Checking for Starting Torque 

(1) If a crack is noted in the dust cover, replace it, 
adding grease. 

(2) Shake the ball joint stud several times. 

(3) Mount two nuts on the ball joint and then 
measure the ball joint starting torque. 

Standard value: 10-22 Nm (87-191 in.lbs) 


_-MB990326 


12U0018 


Fig. 18 — Measuring ball joint starting torque 


(4) If the starting torque exceeds the upper limit of 
standard value, replace the lower arm assembly. 

Even if the starting torque is below the lower limit 
of the standard value; the ball joint may be reused 
unless it has drag and excessive play. 


BALL JOINT DUST COVER REPLACEMENT 


(1) Remove the dust cover. 

(2) Apply multipurpose grease to the lip and inside 
of the dust cover. 

(3) Drive in the dust cover with special tool until it 
is fully seated. 


MB990799 


Dust 
cover 


Snap 
ring 


12L0295 


Fig. 19 — Dust cover replacement 


SERVICE POINTS OF INSTALLATION 


Installation of Lower Arm Clamp Mounting Self- 
Locking Nut 


Tilt the mounting surface of the lower arm clamp 
6° + 1° to the lower arm lower surface, set the lower 
arm clamp and install the self-locking nut. 


6°+1° 


1260081 


Fig. 20 — Lower arm clamp mounting 
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REAR SHOCK ABSORBER ASSEMBLY 
REMOVAL AND INSTALLATION 


8-10 N Pre-removal Operation 
m * Removal of Trunk Room Side Trim 
0.8-1.0 kgm (Refer to GROUP 52) 


Post-installation Operation 

* installation of Trunk Room Side Trim 
(Refer to GROUP 52) 

* Operation Check of ECS System 

* Rear Wheel Alignment 


40-50 Nm 
4.0-5.0 kgm 


29-36 ft.Ibs. 
12A0359 


*80-100 Nm 
8.0-10.0 kgm 
58-72 ft.lbs. 


Removal steps 


* 1. Air tube *100-120 Nm 
. O-ring 10.0-12.0 kgm 12490337 


. Bush 
. Actuator 72-87 ft.lbs. 


5. Rear height sensor rod 
*6. Lateral rod mounting bolt (body side) 
* 7. Shock absorber upper mounting nuts 
*8. Trailing arm mounting bolts 
*9, Rear suspension assembly 


NOTE 

* Points marked with a dot should first be 
tightened provisionally, then tightened fully when 
the vehicle is empty on the ground and in the 
unladen condition. 


* Refer to service points of removal and installation. 


[N] Non-reusable part. 


Fig. 21 — Rear shock absorber assembly 
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SERVICE POINTS OF REMOVAL 
Removal of Laterai Rod Mounting Boit (Body 
Side) 

(1) Remove the lateral rod from the body. 

(3) Secure and hold the laterali rod to the axle beam 


Will WIN. CO. 


Fig. 22 — Lateral rod support 


SERVICE POINTS OF INSTALLATION 
Connection of Air Tube 

(1) After applying a coating of rubber grease to the 
O-ring, install the O-ring, bush and joint at the shock 
absorber assembly side. 


CAUTION: 

1. The O-ring might be damaged if it is installed 
at the air tube side and then the insertion is made. 

2. The bush must be installed so that the 
projection part is facing in the direction indicated in 
Fig. 23. 


(2) First insert the air tube until resistance is felt 
and then push in the tube until the painted place on the 
air tube. 


CAUTION: Air leakage may occur if the air tube 
connection is not complete and secure. 


(3) After connecting the air tube, in order to 
prevent double-folding of the diaphragm, while still in 
the lifted condition, press the vehicle-height switch 
(HIGH switch) for two seconds or longer to select the 
EXTRA HIGH mode so that air will be supplied to the 
air springs. 


Apply rubber grease 
Bush 
Paint 
ju 
m» Qu 
| Install at the shock 
Air tube absorber assembly side. 
12A0327 


Fig. 23 — Air tube connection 
O Mitsubishi Motors Australia Ltd. Sept. 1994 
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REAR SHOCK ABSORBER 
Disassembly and Reassembly 


i - 

i OINI | 
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| N P o | 
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Fig. 24 — Rear shock absorber 
Disassembly 


(1) Joint. 

(2) O-ring. 

(3) Actuator bracket mounting nut. 
(4) Actuator bracket. 

(5) Piston rod tightening nut. 
(6) Washer. 

(7) Upper bushing (A). 

(8) Bracket assembly. 

(9) Spring pad. 

(10)Upper bushing (B). 

(1 1)Collar. 

(12)Coil spring. 

(13)Shock absorber. 


— 


SERVICE POINTS OF DISASSEMBLY 
Removal of Piston Rod Tightening Nut 
(1) Compress the coil spring using the special tool. 


CAUTION: Do not use an air tool to tighten the 
bolt of the special tool. 


E12517 


Fig. 25 — Compressing coil Spring 
REVISED 
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(2) While holding the piston rod, remove the piston 
rod tightening nut. 


Fig. 26 — Piston rod tightening nut removal 


Inspection 


* Check the rubber parts for damage. 

* Check the coil springs for cracks, damage or 
deterioration. 

* Check the shock absorber for oil leakage 
malfunction and abnormal sound. 


SERVICE POINTS OF REASSEMBLY 
Installation of Coil Spring 


(1) Use the special tool to compress the coil spring 
and insert it in the shock absorber. 

(2) Align the edge of the coil spring to the position 
of the shock absorber spring seat as shown. 


Coil spring | 
едде Spring seat 


12A0049 


Fig. 27 — Coil spring position 


Installation of Bracket Assembly/Piston Rod 
Tightening Nut 

(1) With the position of the bracket assembly as 
shown in Fig. 28, tighten the tightening nut to the 
specified torque. 

(2) Install the coil spring so that the lower edge fits 
into the spring seat groove and the upper edge fits into 
the spring pad groove, then remove the special tool. 


Bracket 
assembly 


Shock 
absorber 


12N0103 


Fig. 28 — Bracket assembly position 


Installation of O-Ring Joint 


Apply a coating of rubber grease to the O-ring, 
install it to the joint and then install to the piston rod. 


O-ring 


1240311 


Fig. 29 — O-ring piston 
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RESERVE TANK ASSEMBLY 


REMOVAL AND INSTALLATION 


12М0128 


12N0097 


Post-removal Operation 
* Removal of Battery and Battery Tray 


* 


1. 

2. 

3. O-ring 

4. Reserve tank * Removal of Underguard 

5. Air tube 

6. O-ring 

7. Air intake tube Post-installation Operation 

8. Tank holder * Installation of Underguard 

9. Bush * Installation of Battery and Battery Tray 
10. Air tube * Operation Check of ECS System 


[N] Non-reusable part. 


* Refer to service points of removal and 
installation. 


Fig. 30 — Reserve tank assembly 
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SERVICE POINTS OF REMOVAL 
Removal of Air Tube 


(1) Remove the splash shield clip and bolt, as shown 
in Fig. 3l. 
(2) Remove the bumper stay. 


Bumper stay 


12N0134 


Fig. 3! — Splash shield removal 


(3) Remove the reserve tank from the tank holder 
and after pulling it downwards, being careful not to 
damage the air tubes, remove the air tube and reserve 
tank connections. 


Install to the body beforehand 


1240379 


Fig. 32 — Reserve tank removal 


Removal of Air Tubes 


(1) Push the special tool inward, in direction 
shown in Fig. 33, in order to expand the tabs of the 
joint. 

(2) Pull out the air tube, together with the special 
tool, in direction @, refer Fig. 33. 

CAUTION: To prevent dust, dirt and other foreign 
material from getting into the air tubes, dryer 
or solenoid valve openings, use vinyl tape or 
similar material to cover these openings. 


Air tube 


Joint assembly 


MB991229 
12A0280 


Fig. 33 — Air tube removal 


Inspection 


For detailed information concerning the checking of 
the return pump, the high-pressure switch and the low- 
pressure switch, refer to the troubleshooting guide and 
service adjustment procedures section. 


SERVICE POINTS OF INSTALLATION 


Installation of Air Tubes 


Push the air tube inward to the joint assembly at the 
device side until a "click" is heard and then check that 
the tabs of the joint assembly are securely affixed to 
the air tube. 


Air tube Joint assembly 


1240363 


Fig. 34 — Joint installation 


Connection of Air Tube 
Connect the air tube securely, all the way to the 
painted mark. 
CAUTION: Be sure that the connection is secure; 
if it is not, an air leak may result. 
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Air tube 


Fig. 35 — Air tube installation 


RESERVE TANK 
Disassembly and Reassembly 


Disassembly steps 
1. Cover 
2. Wiring harness 
(incorporated with high 
pressure switch) 
. O-ring 
. Low pressure switch 
. O-ring 
. Reserve tank [N]Non-reusable part 


Fig. 36 — Air tank 


NOTE: The reserve tank is only serviced as an 
assembly do not disassemble the tank. 
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AIR COMPRESSOR ASSEMBLY 
REMOVAL AND INSTALLATION 


Pre-removal Operation 
* Removal of Air Cleaner 
(Refer to GROUP 15) 


Post-installation Operation 
* |nstallation of Air Cleaner 
(Refer to GROUP 15) 
* Operation Check of ECS System 


Removal steps 
. Front wiring harness 
connector 
. Air tube 
. Joint 
. O-ring 
. Connector 
. Air compressor assembly 
. Compreessor mounting rubbers 
. Compressor mount bracket 


Non-reusable part. 


* Refer to service points of removal and installation 


6 Nm 


4 ft.lbs.. 
M332RAD 


1240376 


Fig. 37 — Air compressor assembly 


SERVICE POINTS OF REMOVAL 


Removal of Air Tube 


CAUTION: 

1. In order to prevent dust, dirt and other 
foreign material from getting into the air tube 
and air compressor openings, cover these 
openings with vinyl tape or similar material. 

2. Be careful not to bend the air tubes. 


Inspection 

(1) Using special tool (adaptor C), connect the air 
tube on the gauge side of the special tool to the air 
compressor. 

(2) Apply battery voltage (12V) between terminals 
(1) and (2), refer Fig. 38. 


МВ991075 


Shut-off 


1240443 


Fig. 38 — Pressure gauge test 


(3) Check whether the relief pressure of the air 
compressor is the standard value. 
Standard value: 1,000-1,300 kPa (142-185 psi) 


NOTE: Because of pulsation caused by the 
opening and closing of the exhaust solenoid 
valve combined with the relief valve, the gauge's 
indicator will show a reading which fluctuates 
within a range of 200-300 kPa (29-43 psi). Use 
the mid-point of this fluctuation to make the 
gauge reading. 

(4) Stop the air compressor and with the pressure 
held, apply battery voltage (12V) between air 
compressor terminals (3) and (4), refer Fig. 39. At this 
time, check that the exhaust solenoid valve makes a 
“click” sound and the pressure is gradually decreasing. 


Exhaust solenoid valve 


1240444 


Fig. 39 — Exhaust solenoid valve testing 
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(5) 1f ап compressor relief pressure is not within the 
standard value, or if there is a malfunction of the 
exhaust solenoid valve, replace the air compressor. 

CAUTION: When the air compressor is replaced, 

first check that there is no air leakage at air tube 
joints, no poor contacts of wiring, and the the 
thermo switch is not in operation. 


SERVICE POINTS OF INSTALLATION 
Installation of Air Tube 

(1) First insert the air tube at the lower part of the 
dryer until resistance is felt and then press the tube 
further inward to the paint mark on the air tube. 

CAUTION: Air leakage may occur if the air tube 

connection is not complete and secure. 
(2) Connect air tubes correctly to the air compressor. 


Apply a soap-and-water solution to the air tube 
connections to check that there is no air leakage. 


Air tube 


Fig. 40 — Air tube installation 
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SOLENOID VALVE AND DRYER 
REMOVAL AND INSTALLATION 


Front solenoid valve removal steps 
• Removal of Air intake hose 
*1. Air tubes 
2. O-ring 
3. Front solenoid valve assembly 
4. 


Front solenoid valve bracket 


Dryer removal steps 
*1. Air tubes 

. O-rings 

. Joint assembly 

. Bush 


= O-ring | 7 ft.lbs. 
. Dryer е 


Flow control solenoid valves = == (5) 
removal steps 2 a 
* Battery and Battery tray 
* Washer tank assembly 
*1. Air tubes 
2. O-rings 
9. Flow control solenoid 
valves 


Post-installation Operation 
* Operation Check of ECS System 


* Refer to service points of removal and installation. 


[N] Non-reusable parts. 
1240367 


Fig. 41 — Solenoid valves and dryer assembly 
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REAR SOLENOID VALVE ASSEMBLY 
INI 


Rear solenoid valve removal steps 
Removal of Trunk Side Trim 
(Refer to GROUP 52) 

Air tubes 

O-rings 

Rear solenoid valve assembly 
Rear solenoid valve bracket 


* Refer to service points of removal and installation 


[N] Non-reusable parts. 


Fig. 42 — Rear solenoid valve assembly 


SERVICE POINTS OF REMOVAL 


Removal of Air Tubes 


(1) Push the special tool inward, in direction © 
shown in Fig. 43, in order to expand the tabs of the 
joint. 

(2) Pull out the air tube, together with the special 
tool, in direction @. 


Air tube 


Joint assembly 


MB991229 
12A0280 


Fig. 43 — Air tube removal 


CAUTION: In order to prevent dust, dirt and 
other foreign material from getting into the air 
tubes, solenoid valve and dryer openings. Cover 
these openings with vinyl tape or similar 
material. 


(3) For the air tube at the lower part of the dryer, 
loosen the joint and then pull off. 
NOTE: When loosening the joint, use a spanner 
at the hexagonal part of the joint installation 
part so as to prevent it from turning. 


Hold to 
prevent 
turning 


“oint 


12A0278 


Fig. 44 — Drier air tube removal 
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Inspection 
1. Flow Control Solenoid Valve 


Check the No. 1-3 solenoid valves shown in the figure 
for correct operation and air leakage. 


Coat with 
soap-and-water 
solution. 


12A0369 


12A0292 


12A0377 


Fig. 45 — Flow control solenoid valve 


Check item 


Inject air from Part 
A and apply 
battery voltage to 
terminal @ and 
then earth terminal 


©. 


Blow air in at joint 
E, apply battery 
voltage (12V) to 
terminal (3), and 
then earth terminal 


©. 


Inject air from part 
G and apply 
battery voltage 
(12V) to terminal 
(2), and then 
earth terminal (1). 


Inject air from part 
C. 


Condition 


Result 


A "click" noise 
will be heard, and 
the volume of air 
blown out from 
joints B and C will 
become greater. 


Other than as 
described above. 


Good 


Malfunc- 
tion of 
No. 1 
solenoid 
valve. 


A "click" noise 
will be heard, and 
the air being 
blown out will 
change from joint 
D to joint 1. 


Good 


Other than as 
described above. 


A “click” noise 
wil! be heard, and 
the air being 
blown out will 
change from joint 
F to joint H. 


Other than as 
described above. 


Air is not blown 
out. 


Air is blown out 
from joint B. 


Malfunc- 
tion of 
No. 2 
solenoid 
valve. 


Malfunc- 
tion of 
No. 3 
solenoid 
valve. 


Malfunc- 
tion of 
check 
valve. 


With an air 
pressure of 1,000 
kPa (142 psi) from 
parts B, H and I, 
apply a soap-and- 
water solution 
where shown in 
the illustration. 


No air leakage. 


Good 


Air leakage. 


Malfuncti- 
on of 
solenoid 
valve 
seal. 


1240370 


1240293 


Coat with 
soap-and-water 
solution. 


Fig. 46 — Front solenoid valve 
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2. Front Solenoid Valve 


Check the No. 1-3 solenoid valves shown in Fig. 46 
for correct operation and air leakage. 


Check item 


Condition 


Result 


Inject air from Part 
A and apply 
battery voltage to 
terminal (2) and 
then earth terminal 


Q. 


A “click” nois 
will be heard, 
the volume of 


blown out from 
joints B and C will 
become greater. 


e Good 
and 
air 


Other than as 


described above. 


Malfunc- 
tion of 
No. 1 
solenoid 
valve. 


Blow air in at joint 
E, apply battery 
voltage (12V) to 
terminal (3), and 
then earth terminal 


Q. 


Inject air from part 
G and apply 
battery voltage 
(12V) to terminal 
(2, and then 
earth terminal ©. 


A "click" nois 
will be heard, 
the air being 

blown out will 
change from j 
D to joint H. 


Other than as 


described above. 


A “click” nois 
will be heard, 
the air being 
blown out will 
change from j 
F to joint H. 


e Good 


and 


oint 


Malfunc- 
tion of 
No. 2 
solenoid 
valve. 


e 
and 


oint 


Other than as Malfunc- 
described above. tion of 
No. 3 
solenoid 
valve. 
Apply battery Air is not blown Good 
voltage (12V) to out from joint A. 
terminal (2) and, 
with terminal ©. Air is blown out Malfunc- 
earthed, blow air | from joint А. tion of 
in at joint B or C. check 
valve. 


With an air 
pressure of 1,000 
kPa (142 psi) from 
parts B, Н and І, 
apply a soap-and- 
water solution 
where shown in 
the illustration. 


Air leakage. 


No air leakage. 


Good 


Malfunc- 
tion of 
solenoid 
valve 
seal. 


1240371 
N Rear 

\ pressure 

| sensor 


12A0294 


Coat with 
Soap-and-water 
solution. 


Fig. 47 — Rear solenoid valves 
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3. Rear Solenoid Valve 


Check the No. 1-3 solenoid valves shown in Fig. 47 


for correct operation and air leakage. 


Check item 


Condition 


Inject air from Part 
A and apply 
battery voltage 
(12V) to terminal 
and (2) then earth 
terminal ©. 


A “click” noise 
will be heard, and 
the air will be 
blown out from 
joints B and C. 


Other than as 
described above. 


Malfunc- 
tion of 
No. 1 
solenoid 
valve. 


Blow air in at joint 
E, apply battery 
voltage (12V) to 
terminal (3), and 
then earth terminal 


©. 


A "click" noise 
will be heard, and 
the air being 
blown out will 
change from joint 
D to joint H. 


Other than as 
described above. 


Malfunc- 
tion of 
No. 2 
solenoid 
valve. 


Inject air from part 
G and apply 
battery voltage 
(12V) to terminal 
(8), and then 
earth terminal ©. 


With an air 
pressure of 1,000 
kPa (142 psi) from 
parts A and H, 
apply a soap-and- 
water solution 
where shown in 
the illustration. 


A "click" noise 
will be heard, and 
the air being 
blown out will 
change from joint 
F to joint H. 


Other than as 
described above. 


No air leakage. 


Malfunc- 
tion of 
No. 3 
solenoid 
valve. 


Good 


Air leakage. 


Malfunc- 
tion of 
solenoid 
valve 
seal. 
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SERVICE POINTS OF INSTALLATION 


Installation of Air Tubes 


(1) For the one-touch of air tube, press in to the joint 
assembly at the device side until a “click” is heard and 
then check that the tabs of the joint assembly are 
securely affixed to the air tube. 


CAUTION: Before connecting the air tube, check 


that the identification colour of the tube and 
the colour at the joint agree. 


Air 
tube 


Identification 


i | 
colour Joint assembly 


12A0363 


Fig. 48 — One-touch type joint 


(2) First insert the air tube at the lower part of the 
dryer until resistance is felt and then press the tube 
further inward to the paint mark on the air tube. 

CAUTION: Air leakage may occur if the air tube 

connection is not complete and secure. 


Paint mark 


12A0278 


Fig. 49 — Dryer tube installation 


(3) After connection of the air tube, check for 
double-folding of the rolling diaphragm. (Refer to page 
2.) 
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AIR TUBE Post-installation Operation 
* Operation Check of ECS System 


REMOVAL AND INSTALLATION 
@ 


NÉ = 


"рее 
В 


12N0110 


3) 


a) 00 
@ 
12A0378 


q 


Cross-section of air tube 
joint 
<One-touch type> om 


. *Air tubes 
(flow control solenoid valve to joint 
assembly) 
. Air tubes 
(front solenoid valve to actuator) 
. Air tubes 
(flow control solenoid valve to front - t2A0173 
solenoid valve) <Flare-nut type> 
. *Air tubes 
(joint assembly to rear solenoid valve) 42) 
. Air tube 
(rear solenoid valve to actuator) 
. Air tubes 
(flow control solenoid valve to air 
compressor) 
. Ait tubes 
(dryer to flow control solenoid valve) 
| (4 tubes 
to reserve tank) 
. Joint assembly A 
. Joint assembly B NOTE 
. O-ring (1) Connections within ( ) are air tube connections. 
. Joint (2) Air tubes indicated by the * symbol are interwound with the 
. Bush harness. 


Fig. 50 — Component location 
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SERVICE POINTS OF REMOVAL 
Removal of Air Tubes 


One-touch type 


(1) Push the special tool inward, in direction @. 
shown in Fig. 51, in order to expand the tabs of the 
joint. 

(2) Pull out the air tube, together with the special tool, 
in direction ®©, refer Fig. 51. 


MB991229 Joint assembly 


12A0280 


Fig. 51 — One-touch type air tube removal 


Flare-nut type 
Loosen the joint and pull out the air tube. 


NOTE: When loosening the joint at the lower part 
of the dryer, use a spauner to hold the 
hexagonal part of the joint installation part to 
prevent it from turning. 


CAUTION: In order to prevent the entry of dust, 
foreign material, etc., use vinyl tape or similar 
material to close the end of the air tube and the 
opening at the device side. 


Dryer lower part connection part 


Hold to 
prevent 
turning 


Joint 


12A0278 


Fig. 52 — Flare-nut type air tube removal 


SERVICE POINTS OF INSTALLATION 
Installation of Air Tubes 
One-touch type 


Push the air tube in the joint assembly at the device 
side until a “click” is heard and then check that the 
tabs of the joint assembly are securely affixed to the 
air tube. 


CAUTION: Before connecting the air tube, check 
that the identification colour of the tube and 
the colour at the joint agree. 


Joint assembly 


Air tube urs 
Identification colour 


Fig. 53 — Air pipe installation 


Flare-nut type 


First insert the air tube until resistance is felt and 
then press the tube further inward to the paint mark 
on the air tube. 

CAUTION: Air leakage may occur if the air tube 

connection is not complete and secure. 


Paint 


12A0278 


Fig. 54 — Flare-nut air tube installation 


Inspection After Air Tub Installation 


(1) Check for double-folding at the rolling 
diaphragm. (Refer to page 2.) 

(2) Apply a soap-and-water solution to the joint part 
to check for air leakage; also visually check the air tube 
for breakage, crushing, pinching, etc. 
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HEIGHT SENSORS 
REMOVAL AND INSTALLATION 


Front height sensor removal steps 


© 20 Nm е Removal of compressor assembly 
14 ft.lbs. 1. Front wiring harness connector 
2. Front height sensor 
* 3. Front rod assembly 


22 Nm 
16 ft.ibs. 


1240357 


9-14 Nm 
7-10 1.155. 


Rear height sensor removal steps 


. Body wiring harness connector 
. Hear height sensor 

. Protector 

. Rear rod assembly 

. Rear height sensor bracket (B) 
. Spacer 

. Rear height sensor bracket (A) 


* Refer to service points of 
removal and installation. 


Post-installation Operation 
* Checking and Adjustment of the NORMAL 
Vehicle-height. 9-14 N 
* Operation Check of ECS System 3-10 ке 


9:14 Bud s. 12A0608 


Fig. 55 — Front and rear height sensor 
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Inspection 


* Check the rod and link plate for bending or damage. 
* Check the rod adjustment lock nut for looseness. 


Checking The Sensor Terminal Voltage 


Connect the height sensor to the body harness and 
then check that each terminal voltage changes as shown 
in the table below when, with the ignition key at the 
ON position, the sensor's link plate is turned. 


NOTE: To check the sensor terminal voltage, one 
method which can be used is to move the rod 
up and down while the sensor is installed to the 
chassis. 


FRONT HEIGHT SENSOR TERMINAL VOLTAGE 


Front height sensor connector 
terminal array 


12N0065 


No. 4 Ground 

No. 5 Sensor D 

No. 6 Sensor power 
supply (+ 5V) 


No. 1 Sensor A 
No. 2 Sensor B 
No. 3 Sensor C 


Front height sensor position 


12N0035 


Vehicle height level Sensor 


link 


position 2 


Maximum level © 
Higher than HIGH 
HIGH (target height) 
Higher than NORMAL 
NORMAL (target height) 
Lower than NORMAL 
LOW (target height) 
Lower than LOW 


Minimum level 


Fig. 56 — Front height sensor testing 


REAR HEIGHT SENSOR TERMINAL VOLTAGES 


Rear height sensor connector 
terminal array 


12N0065 


1 Sensor A round 
2 Sensor B ower supply 
3 Sensor C 


Rear height sensor position 


12R0325 
[V] 


Vehicle height level Terminal No. 


position 1 2 3 


Higher than HIGH 0-0.5 
HIGH (target height) 
Higher than NORMAL 


9 
© 
© 
NORMAL (target height) © 
© 
© 
© 


45-5 


Lower than NORMAL 
LOW (target height) 
Lower than LOW 


Fig. 57 — Rear height sensor testing 
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SERVICE POINTS OF INSTALLATION 
Installation of Rear Rod Assembly/Front Rod 
Assembly 

(1) Adjust the front and rear height sensors so that 
dimension A of the rod in Fig. 58 is within 
specification. 


Rod assembly length (A) 


Front 269-270 mm (10.5-10.6 in.) 
Rear 135-136 mm (5.3-5.4 in.) 
CAUTION: 


1. When adjusting the length of the rod, 
adjust so that dimension B is uniform. 

2. Height sensors must be installed so that 
the ball joint at the rod end is at rocking centre. 


ui] 


12R0124 


12R0363 


Fig. 58 — Rod assembly length 
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ACTIVE-ECS SENSOR AND SWITCH 


REMOVAL AND INSTALLATION 


1. Throttle position sensor 
2. G sensor 


Steering wheel sensor removal steps 
* Removal of steering wheel and 
column cover. Refer to GROUP 37. 
* Column switch. 
Refer to GROUP 54. 
3. Steering wheel sensor 
4. ACTIVE-ECS switch 


О, 


Fig. 59 — Sensor location 


12N0184 
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SERVICE POINTS OF REMOVAL 


Removal of Throttle Position Sensor 


Disconnect the harness connector, then remove the 
throttle position sensor from the throttle body. 


12м0090 


Fig. 60 — TPS removal 


Removal of G Sensor 
Disconnect the connection of the harness connector 
and then remove the G Sensor. 


CAUTION: When removing the G sensor, take 
care not to drop it or subject it to severe impact. 


G sensor 


12М0072 


Fig. 61 — С Sensor removal 


Removal of Steering Wheel Sensor 


Remove the pin terminal from the column switch 
connector, then remove the steering wheel sensor from 
the column switch. 


CAUTION: 

1. The steering wheel sensor utilizes a photo 
coupler and care should be paid to ensure that 
no dust or grease are allowed to come into 
contact with it. 

2. Be careful and ensure that the column 
switch side slit panel is not bent nor oil allowed 
to come into contact with it. 


Steering wheel sensor 


Fig. 62 — Steering wheel sensor 


Inspection 
inspection of Active-ECS Switch 


Activate the switch and check for continuity between 
the terminals. 


12N0132 


Operation 


Terminal 


1 


NOTE 
О-О indicates that there is continuity between the terminals 


Fig. 63 — Active-ECS switch continuity chart 


CONTROL UNIT 


SERVICE POINTS OF REMOVAL 


(1) Remove the trunk side trim. Refer to Group 52. 
(2) Remove the installation bolts and connectors and 
then remove the control unit. 
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1280137 


Fig. 64 — Control unit location 


ACTIVE-ECS RELAY 
Removal and Installation 


1. Power relay 

2. Solenoid valve power relay 
3. Compressor relay 

4. Return pump relay 


Fig. 65— Relay location 


Inspection 
1. Power Relay 


Connect battery power source to terminal 1. Check 
circuit between terminals with terminal 2 grounded, 
refer Fig. 66. 


Circuit tester 


12A0276 


Between 
terminals 3-4 


Power is supplied Continuity 


Between 
terminals 1-2 


Power is not Continuity 


supplied 


Between 
terminals 3-4 


No continuity 


Fig. 66 — Power relay testing 


2. Solenoid Valve Power Relay 


Connect battery power source to terminal 1. Check 
circuit between terminals with terminal 2 grounded, 
refer Fig. 67. 


Circuit tester 


12A0276 


Between 
terminals 3-4 


Continuity 


Power is supplied 


Between 
terminals 1-2 


Power is not Continuity 


supplied 


Between No continuity 


terminals 3-4 


Fig. 67 — Solenoid valve relay testing 
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GROUP 34 — REAR SUSPENSION 


SECTION 0 — INDEX 
Section Page 
Subject Number Number 
INDEX езен вани рана рына дине етед 0 
SERVICE DIAGNOSIS ................................. 1 
REAR SUSPENSION — SEDAN ........................ 2 
Specifications Sedan and Wagon ........................ l 
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Torsion Axle and Trailing Arm Assembly ................ 3 
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Shock Absorber Assembly.............................. 5 
REAR SUSPENSION WAGON.......................... 3 
General Information ................................... ] 
Coil Spring and Control Arm............................ 1 
Bush Берізсетпегі..................................... 4 


WARNINGS REGARDING SERVICING ОЕ SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 


(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 


The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 
module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 
removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 
Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — SERVICE DIAGNOSIS 


Possible Cause Corrective Action 


NOISY OPERATION 


UNEVEN VEHICLE 
HEIGHT 
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SECTION 2 — REAR SUSPENSION 


SPECIFICATION 
Sedan — all 
Except 
« R-Series > < R-Series > 
8-X-41 8-X-41 Wagon-all 
Suspension type ....................... 3-link torsion axle = 5-link tubular axle 
with coil spring with coil springs 
and lateral rod and lateral rod 
Spring (урези сува E e eds Monorate - - 
Кае--КМ/т......................... 19.6 + 1 12.9 + 0.5 5543 
Load range —low .................... 2045 to 2140 N — 3085 to 3285 N 
—high .................... 2141 to 2235 N — 3286 to 3485 N 
Colour Code—low..................... Brown/Green — Brown/Green 
--Шеһ.................... Brown/Yellow — Brown/Yellow 
—low (TS/KS 0-0-41) ...... Brown/Green — — 
—high (TS/KS 0-0-41)...... Brown/Yellow -- = 
— low (TS 1,2,3,4,7,8.-0-45) — — Purple/Green 
—high (TS 1,2,3,4,7,8,-0-45) — — Purple/Yellow 
— low (TS 5,6,-0-45) ....... — — Pink/Green 
—high (TS 5,6,-0-45)....... — — Pink/Yellow 
— low (KS 0-D,P,X-45)..... — = Pink/Green 
—high (KS 0-D,P,X-45) ....— — Pink/Yellow 
Shock Absorber type ................... Double acting «e with ECS Double acting 
telescopic telescopic 
Maximum length ...................... 535 + 3 mm 520 + 3 тт 495 + 3 mm 
Minimum length ......................362 + 3 mm 379 + 3 mm 311 +3 тт 
SUTOKG donee eth eed EE 173 mm 141 mm 184 mm 
BOTE dan beret йел әре УП 30 mm 25 mm 
Colour Code (ITR/KR).................. Black - - 
CUSISS) а Semen ede Green — Blue 
Rear Wheel Alignment 
Toe in (mm) — measured at centre of 
tyre tread... osse ecd 0 + 3 (total) - 
Cambet- раны ад t ebria Neg. 45' + 15' = 
SPECIAL TOOLS 
БІЛМІЗ; ханынан sukata abya Bushing removal and installation kit (wagon) 
ЕМИ була b ie REX ERR Arbor—lateral rod bush remover/replacer 
ВАМА ТЕТ з.е ҚҰТЫ ж Suwaqa Adaptor—lateral rod bush remover/replacer 
ETZMTOAO. Cu Pneu diee: acute qu Receiver— lateral rod bush remover/replacer 
ESAMI s oet ее ға Да к ыл Bush remover/replacer—trailing arm 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 
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TORQUE SPECIFICATIONS 


Sedan Nm 
Trailing arm to body attaching bolts................ 80 to 100 
Lateral rod to axle bolt ........................... 100 to 120 
Lateral rod to body .............................. 80 to 100 
Shock absorber to axle bolts ...................... 80 to 100 
Spring upper retainer to body пш.................. 40 to 50 
Spring upper retainer to piston rod nut............ 2 20 to 25 
Wheel nuts (alloy and steel мћее),................ 90 to 110 
Wheel bearings eee CER REESE 200 to 260 
Brake caliper assembly mounting bolts.............. 50 to 60 
Brake caliper guide pin bolts ...................... 30 to 34 
Brake hose support bracket bolts................... 17 to 26 
Backing plate attaching ВһОЦ5...................... 50 to 60 
Wagon Nm 
Lateral rod attaching bolt to body ................. 80 to 100 
Lateral rod attaching bolt to axle .................. 140 to 160 
Wheel 52.22.2222... аә RR 90 to 110 
Wheel bearing nut sir nanara saurus B 200 to 260 
Brake caliper mounting bolt ....................... 50to 60 
Lower control arm to боду........................ 220 to 240 
Lower control arm to axle ........................ 220 to 240 
Upper control агт............................... 220 to 240 
Shock absorber — Upper ......................... 40 to 50 
SLOWER u pere ee pate 60 to 80 
Backing plate attaching bolts ...................... 50to 60 
Backing plate reaction bolt and nut ................ 70 to 90 


Brake caliper guide pin bolts ...................... 30to 40 


34-2-3 


Cap 

Washer 

Upper bushing (A) 

. Spring upper retainer 
Collar 

. Spring pad 

. Upper bushing (B) 

. Cup assembly 

. Bump rubber 

. Dust cover 

. Coil spring 

. Shock absorber assembly 
. Arm bushing 

. Torsion axle and arm assembly 
. Lateral rod bushing 

. Lateral rod 

. Plate 


1. 
2. 
3. 
4 
5. 
6 
7 
8 
9 


Ly 
ESTO 


Fig. I—Rear suspension components (sedan) 


GENERAL INFORMATION 


The rear suspension is a three link torsion axle type. 
It consists of a beam axle which incorporates the 
trailing arms and the torsion bar, a lateral rod, coil 
springs and double acting shock absorbers. 

The axle is located longitudinally by the trailing 
arms, and laterally by a rod fixed at one end to the axle 
and at the other end to the body. 

Road shocks are absorbed by the shock absorbers 
which are mounted onto the axle assembly and the 
body. The shock absorbers also carry the coil springs. 

Vari-rate springs are used to ensure that good ride 
and handling characteristics are maintained for all 
vehicle load carrying requirements. 


TORSION AXLE AND TRAILING ARM ASSEMBLY 


Removal 


(1) Loosen the wheel nuts, raise the rear of the 
vehicle and support on safety stands in the locations 
outlined in Group 00 — General Information. 


NOTE: Do not raise the vehicle by using a jack 
under the axle assembly. 


(2) Remove the wheels. 

(3) Disconnect the park brake cable assemblies, 
remove the bolts from the cable clamps on the trailing 
arms and withdraw the cables from the trailing arms. 

(4) Remove the brake hose support brackets from 
the axle assembly. 

(5) Remove the caliper attaching bolts and remove 
the calipers. 


NOTE: The caliper assembly should be suitably 
supported to avoid any damage to the brake 
hose. 


(6) If the rear axle assembly is to be replaced, remove 
the disc assemblies, backing plates and caliper adaptor 
plates, refer Groups 35 and 36. 

(7) Support the axle assembly on a jack, raised 
sufficiently to relieve any tension on the attaching bolts. 

(8) Remove the lateral rod to body attaching bolt, 
refer Fig. 2, and the lateral rod to axle attaching bolt 
and remove the lateral rod. 


Fig. 2— Lateral rod attaching bolt 


(9) Remove the shock absorber to axle attaching 
bolts, refer Fig. 3. 

(10) Remove the trailing arm to body attaching bolts, 
refer Fig. 3. 
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Fig. 3—Кеаг axle attaching points 


(11) Lower the jack and remove the axle assembly 
from the vehicle. 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Check the trailing arm and axle beam for cracks, 
deformation and damage. 

(2) Check the torsion bar for distortion, bend or 
damage. 

(3) Check the lateral rod for bend or damage. 

(4) Check all bushes for damage, wear or distortion. 


Installation 
Install by reversing the removal procedure. 


NOTE: The vehicle should be lowered to floor 
before suspension attaching bolts are torqued. 


BUSH REPLACEMENT 


Trailing Arm Bush 


(1) Loosen the wheels, raise the rear of the vehicle 
and support on safety stands in the locations outlined 
in Group 00 — General Information. 


NOTE: Do not raise the vehicle by using a jack 
under the axle assembly. 


(2) Remove the wheels. 

(3) Remove the lateral rod to axle attaching bolt. 

(4) Remove the park brake cable to body clamp 
bolts. 

(5) Remove the brake hose support bracket from the 
axle assembly. 

(6) Loosen the shock absorber to axle attaching 
bolts. 

(7) Suitably support the axle assembly and remove 
the trailing arm to body attaching bolts. 

(8) Lower the axle sufficiently to permit the use of 
bush remover/installer tool. 

(9) Using special tool E34MI press out the trailing 
arm bush, refer Fig. 4. 

(10) Press in the new bush from the beveled side of 
the trailing arm pipe, refer Fig. 5, by reversing the 
removal procedure. Ensure that the bush is positioned 
as shown in Fig. 5 and protrudes an equal amount each 
side of the trailing arm pipe. 


Bearing 


12L0246 
Fig. 4—Trailing arm bush removal 


NOTE: If trailing arm bush is extremely tight and 
unable to be removed with the special tool in 
situ, it will be necessary to remove the axle 
assembly and remove the bush with the aid of 
a press. 


(11) Reverse steps (1) to (8), noting that the suspension 
attaching bolts should be torqued after the vehicle is 
lowered to the floor. 


Bearing 


Trailing arm 


Position of bush 


Fig. 5—Installing trailing arm bush 


E17M15/16 


E17M17-1 


E17M15/19 


1280142 


Fig. 6—Lateral rod bush replacement 
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Lateral Rod Bush 


(1) Remove the lateral rod from the vehicle. 

(2) Using special tools E17M15/16, E17M15/19 and 
E17M17-1 press out the lateral rod bush, refer Fig. 6. 

(3) Press the new bush in by reversing the removal 
procedure ensuring that the bush projection on each 
side is equal. 

(4) Install the lateral rod to the vehicle. 


SHOCK ABSORBER ASSEMBLY 


Removal 


(1) Loosen the rear wheel nuts, raise the rear of the 
vehicle and support on safety stands in the locations 
outlined in Group 00 — General Information. 


NOTE: Do not raise the vehicle by using a jack 
under the axle assembly. 


(2) Remove the wheels. 

(3) Support the axle assembly on a jack, raised 
sufficiently to relieve any tension on the attaching bolts. 

(4) Remove the luggage compartment front trim, 
refer Group 52 — Interior. 

(5) Remove the shock absorber top cover and two 
attaching nuts, refer Fig. 7. 


Fig. 7—Shock absorber attaching nuts 


(6) Remove the shock absorber to axle attaching bolt 
and remove the shock absorber assembly from the 
vehicle. 


Installation 


(1) Install the shock absorber assembly to the body 
and fit the attaching nuts. 

(2) Raise the axle assembly on a jack to align the 
mounting bolt holes and fit the attaching bolts and 
nuts. 

(3) Fit the wheels and lower the vehicle to the floor. 


(4) Torque all mountings and wheel nuts to 
specifications. 

(5) Fit the shock absorber top cover and the luggage 
compartment front trim, refer Group 52 — Interior. 


Disassembly 


(1) Compress the coil spring using a suitable tool, 
refer Fig. 8. 


E12517 
Fig. 8—Compressing coil spring 


(2) Remove the upper spring retainer to piston rod 
attaching nut, refer Fig. 9, and remove components 3-12 
in the order shown in Fig. 10. 


Fig. 9—Removing spring retainer to piston rod nut 


Inspection 


Perform the following inspection and replace any 
faulty components. 

(1) Check the springs for cracks, fractures, loss of 
tension and other signs of deterioration. 

(2) Check the shock absorbers for leaks and the 
piston rod for bend or damage. 

(3) Check all rubber components for signs of 
damage or deterioration. 


NOTE: Coil springs or shock absorbers should 
always be replaced in pairs. 
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Top cover 
Retaining nut 
Washer 

Upper bushing (A) 
Upper spring retainer 
Collar 

Spring pad 

. Upper bushing (B) 
. Cup assembly 

. Bump rubber 

. Dust cover 

. Coil spring 

. Shock absorber 
assembly 


A 
OHO") OO Boo m or 


-А 
= 


12 
13 


Fig. 10—Shock absorber components 


Reassembly 


(1) Compress the coil spring using a suitable tool, 
refer Fig. 8. 

(2) Install components 3-12 in the order shown in 
Fig. 10. 

(3) Install the upper spring retainer to piston rod 
attaching nut, remove the spring compressor and 
torque the retaining nut, ensuring that the spring does 
not twist in its seat. 
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SECTION 3 — REAR SUSPENSION — WAGON 


GENERAL INFORMATION 


The rigid axle is retained by upper and lower control 
arms. Lateral location of the axle is maintained by the 
lateral rod. 

Coil springs are mounted on the lower control arms 
of Wagon models, refer Fig. 1. 

Monorate springs are used to ensure good ride and 
handling characteristics, for all load carrying 
requirements. 


Fig. I—Rear suspension 


COIL SPRING AND CONTROL ARM 


Removal 


(1) Loosen road wheels, raise rear of the vehicle and 
support on safety jacks placed under the body. 

(2) Remove the rear wheels. 

(3) Place a jack under the axle and raise the axle 
slightly. 


Fig. 2 — Supporting the vehicle typical (Wagon only) 


NOTE: If the rear axle assembly is to be replaced, 
remove the disc assemblies and backing plates, 
refer Groups 35 and 36. 


(4) Remove the lateral rod to body attaching bolt, 
refer Fig. 3 and the lateral rod to axle attaching bolt 
and remove the lateral rod. 

(5) Disconnect the park brake cable assemblies, 
remove the bolts from the cable clamps on the 


trailing arms and withdraw the cables from the trailing 
arms. 

(6) Remove the brake hose support brackets from 
the axle assembly. 

(7) Remove the caliper attaching bolts and remove 
the calipers. 


NOTE: The caliper assembly should be suitably 
supported to avoid any damage to the brake 
hose. 


Fig. 4—Removal of the shock absorber 


(5) Disconnect shock absorber lower links and lower 
the jack, refer Fig. 4. The coil springs can now be 
removed, refer Fig. 5. 


Fig. 5— Removal of the coil spring 


44:322 


(9) Raise the jack slightly and remove the bolts 
securing the lower control arm, assist link and upper 
arm, the arms and links can now be removed, refer 
Figs. 6 and 7. 


Fig. 6 — Removal of lower control arm 


Fig. 7 — Removal of the upper control arm 


CAUTION: If both the upper and lower control 
arms are removed, provide suitable support for 
the rear axle to prevent it falling from jack. 


(10) Remove the rear axle bumper if necessary, refer 
Fig. 8. 


Fig. 8 — Removing rear axle bumper 


Inspection 


Check the coil springs for bends, cracks and 
deterioration and the spring pad for breakage. 

To test shock absorber, manually move the absorber 
assembly throughout its full stroke. The absorber 
assembly must move smoothly, with uniform resistance, 
refer Fig. 11. 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Coat all suspension attaching bolts with Loctite 
262. 

(2) The vehicle should be lowered to floor before 
suspension attaching bolts are torqued. 


. Brake caliper 

. Brake hose 

. Hub and disc 

. Hand brake cable 

. ABS speed sensor (where fitted) 
. Lateral rod 

. Upper control arms 
. Shock absorber 

. Springs 

. Lower control arms 
. Rear axle 

. Bracket 


ОЈ O) СТ GOO N — 


Cracks and damage =< 


M C, 


7 Deterioration, cracks 


and damage 


Oil leakage 
bend and 
abnormal noise 


%, 
> Wear and damage 


17% 
© ' ——3 Wear and damage 


Deformation and damage 


Wear and damage 


Fig. 10—Suspension inspection points 
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Fig. 11—Checking shock absorber operation 


Check the upper and lower control arms and lateral 
rod for bends and damage and check each bushing for 
deterioration, cracks and spalling. 


Fig. I2— Rear control arm alignment 


Upper and lower control arm and lateral rod 
bushes should not be removed unless they are worn 
or damaged. Then they should be replaced with new 
bushes. 


Installation 


(1) With the rear axle slightly jacked up, install 
the upper and lower control arms. Do not tighten 
any bolts at this point. Leave finger tight. 


Wagon 


Fig. 13—Spring installation 


(2) Lower the rear axle and install the springs, i.e. 
(small end to the top) mating the step in the pad with 
the end of the spring, refer Fig. 13. 

(3) Each spring has an indentification mark for 
load classification, to maintain the correct vehicle 
attitude the springs should be fitted with matching 
identification marks on both sides of the vehicle. 


NOTE: Intermixing of springs is permissible if 
problems are experienced in attaining the 
correct vehicle attitude. 


(4) Raise the axle slightly and install the shock 
absorber. 

(5) Install the lateral rod and leave nuts and bolts 
finger tight. 

(6) Install the wheels and lower the vehicle to the 
floor. 

(7) With the vehicle in an unladen condition tighten 
all control arm and lateral rod nuts and bolts to the 
specified torque. 


Load 
classification 


Coil spring 
identification 


F12510 


Fig. 14—Spring identification 


BUSH REPLACEMENT 
Lower Control Arm 


(1) With the lower control arm removed, remove the 
bushing with the aid of a press and components from 
special tool kit EI7MIS refer Fig. 15, 18. 

(2) Install the front bush using a press and 
components of Special Tool Kit E17M15, refer Fig. 15. 
Install the bush into the chamfered end of the bush 
hole of the control arm, (refer Fig. 16), the large cut 
in the bush facing the rear of vehicle, refer Fig. 17. 

(3) Install the lower control arm rear bush using a 
press and components of Special Tool Kit E17MIS as 
shown in Figs. 18, except for an additional sleeve 
(EI7MIS-14) that is used to guide and compress the new 
bush during installation. Lubricate the bush, sleeve 
(E17M15-14) and bush hole with a soapy solution prior 
to installation. When installed, ensure that the bush 
projects equally past either side of the arm, refer 
Fig. 20. 


bu 
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E17M15-11 


E17M15-15 


E17M15-23 


Fig. I5—Removing/replacing lower control 
arm-front bush (wagon) 


Fig. I8—Removing lower control arm bush 


Press in from Lateral Rod 


bevelled edge side (1) With the lateral rod removed, remove the bushing 


with the aid of a press and components of Special Tool 
Kit EI7MIS, refer Fig. 19. 


E17M15-16 


E17M17-1 


Fig. 16—Installing bushing 


E17M15-19 


Fig. 19—Removing lateral rod bush 


(2) Install the bush using a press and components 
of Special Tool E17MIS as shown in Fig. 19. Lubricate 
the bush, sleeve and bush hole with a soapy solution 
prior to installation. When installed, ensure that the 
bush projects equally past either side of the arm, refer 
Fig. 20. 


Fig. 17— Position of control arm bushing 
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Lateral rod 


Upper control arm 


Lower control arm 


Fig. 20—Виз пе alignment 


Upper Control Arm NOTE: Late model vehicles with voided bushes 

. (1) With the upper control arm removed, remove the must be installed as shown in Fig. 17. Early 
bushings with the aid of a press.and components of model vehicles without voided bushes may be 
Special Tool Kit E17MIS, refer Fig. 21. installed in any position. 


(2) When installing upper control arm bush, use the 
same Special Tool Kit EI7MIS with Special Tool 
E17MIS-15. When installed, ensure that the bush 
projects equally past either side of the arm, refer Fig. 
20. 


E17M15-11 


E17M15-20 


E17M15-21 


E17M15-12 


821708 


Fig. 21—Removing upper control arm bush 
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SECTION 1 — SERVICE DIAGNOSIS 


HARD PEDAL Restriction in brake line. ` Check all hoses and lines for 
external damage. If no obvious 
damage, bleed the system and 
ensure free flow of fluid. 


Seized piston in:- 
1) Master cylinder. 1) Overhaul master cylinder. 
2) Caliper. 2) Overhaul caliper. 


Incorrect pad material. Replace brake pads. 


Binding pedal linkage. Disassemble, clean and lubricate 
pedal linkage. 


Low manifold vacuum Determine cause for loss of vacuum 
in engine and rectify. 
Collapsed or leaking vacuum hose. Replace hose. 


Restricted vacuum hose. Re-route or replace hose as 
- required. 
Leaking vacuum chamber. Repair brake booster. 


Damaged booster diaphragm. Repair brake booster. А 


EXCESSIVE PEDAL TRAVEL 


Excessive pedal travel can fall in two groups:— (a) HYDRAULIC and (b) MECHANICAL. With the 
engine stopped, transmission in neutral, apply brakes several times to destroy vacuum, hold foót pressure 
on brake pedal, if pedal moves towards floor a Hydraulic fault is indicated. 


Air in system. Bleed brake system as outlined in 
Section 2. 

Incorrect brake fluid. Replace fluid and re-bleed brake 
system. 


Leakage past rubber seals in:— 
1) Master cylinder. 1) Replace cups. 
2) Disc caliper pistons. 2) Replace seals. 


Fluid low in master cylinder. Top up brake fluid. 


Fluid leak from pipe connection. Check all connections and tighten 
as required. 
MECHANICAL Disc knocking back pads. Check discs for run-out, machine 
where required. 


HYDRAULIC 


Incorrect master cylinder push rod Adjust push rod. 
adjustment. 


Fast-fill valve inoperative or fitted Replace or correctly fit fast-fill 
upside down. valve. 
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Air in hydraulic system. Bleed brake system as outlined in 
Section 2. 
Incorrect brake fluid. Replace fluid and re-bleed brake 
system. 


BRAKES LOCK OR Oil or grease on brake pads. Replace brake pads. 
DRAG 
Excessively worn brake pads. Replace brake pads. 
Seized piston in caliper. Overhaul calipers. 


Restricted brake line. Locate and repair or replace section 
of brake line affected. 
Blocked master cylinder Clean and overhaul master cylinder. 
compensating port. 
Binding pedal linkage. Disassemble clean and lubricate 
5 pedal linkage. 
Incorrect master cylinder push rod Adjust correctly. 
adjustment. i 
Brake pedal stopper/light switch Adjust correctly. 
incorrectly adjusted. А 


Park brake not releasing. Inspect, lubricate and adjust cable 
as required. Check adjusting 
mechanism. 


Contaminated rear brake pads. Replace brake pads 


Inoperative proportioning valve. Check valve pressure, replace if 
necessary. 

Distorted disc or discs. Machine disc/discs as required. 

Unmatched brake pads. Replace brake pads. 


SPONGY BRAKE 
PEDAL 


PREMATURE REAR 
WHEEL LOCK-UP 


BRAKES PULLING 


Restriction in hose or line. . Replace hose or line as required 
Incorrect wheel alignment. Reset wheel alignment 


Park brake adjuster seized. Repair or replace park brake 
adjuster. 


Rust and dirt between hub and disc | Clean rust and dirt from hub and 
mating surfaces. disc mating surfaces. 


RAPID PAD WEAR Scored disc surfaces. 


PULSATING PEDAL 


Inferior pad material. Replace brake pads. 
See previously listed causes and 
corrections. 
Replace fluid and bleed the system. 
fluid. 


Incorrect pad material. Replace brake pads. 

Blocked master cylinder Clean and overhaul master cylinder. 
compensating port. | 

Incorrect master cylinder push rod Adjust correctly. 

adjustment. 


Brakes dragging. 


BRAKES OVERHEAT 
OR FADE 


Incorrect or contaminated brake 
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Restricted brake line. Locate and repair or replace section 
of brake line affected. 


Brake pedal binding. Dis-assemble, clean and lubricate 
pedal linkage. 

Brake pedal stopper/light switch Adjust switch correctly. 

incorrectly adjusted. 

Blocked master cylinder Clean and overhaul master cylinder. 

compensating port. 

Incorrect master cylinder push rod Adjust push rod. 

adjustment. 

Brake pedal stopper/light switch Adjust switch correctly. 

incorrectly adjusted. 


Incorrect cable adjustment. Adjust cable using method outlined. 
in Group 36. ~ " к 


Park brake shoes out of Inspect and adjust. f 
adjustment. 
Park brake linings excessively worn. | Replace linings. 


» BRAKES OVERHEAT 
OR FADE (CONT) 


PEDAL PRESSURE 
BUILD UP 


INEFFECTIVE PARKING 
‘BRAKE 
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SECTION 2 — SERVICE PROCEDURES 


GENERAL INFORMATION 


The service brakes consist of discs and calipers on 
the front and rear of the vehicle. A vacuum booster 
unit fitted between the brake pedal and master cylinder 
reduces the pedal effort required from the driver to 
retard the vehicle. 

The braking system is a diagonally opposed, cross- 
split type. The master cylinder utilises four outlet ports, 
two ports for each section of the system. The two front 
ports connect the right hand front and left rear wheels, 
while the two rear ports connect the left hand front 
and right rear wheels. 

The master cylinder incorporates a fast fill system 
which moves fluid quickly to the caliper pistons to 
achieve initial caliper piston movement with a 
minimum of master cylinder piston movement. 

The rear brake proportioning valves are incorporated 
in the master cylinder. The valves control pressure 
transmitted to the rear wheel brakes in accordance with 
brake application. This results in better balanced 
braking system between front and rear wheels and 
reduces the possibility of rear wheel lock-up in an 
emergency stop situation. 

The brake system is fitted with two warning lamps, 
one warns the driver when the park brake is engaged, 
the other when a hydraulic circuit failure has occcurred. 
The hydraulic circuit failure lamp lights when the 
ignition key is turned to the start position, the lamp 
will go out when the engine has started. This tells the 
driver, every time the engine is started, if the lamp is 
operational. Refer to Group 54 Chassis Electrical for 
circuit layout and testing. 


SERVICE PROCEDURES 


Servicing the hydraulic system is chiefly a matter of 
adjustment, replacement of worn or damaged parts 
and correcting the damage caused by grit, dirt or 
contaminated brake fluid. The following sections 
describe the service procedures applicable to individual 
components fitted. 


Maintenance Recommendations 


The first requisite for safe, sure brake operation is 
periodic inspection as detailed in the Lubrication and 
Maintenance Schedule. 

Included is periodic inspection and replacement of 
linings as required. Parking brake operation, cable free 
travel and adjustment also requires checking. All hoses 
and tubes should be inspected for correct positioning, 
leaks or deterioration and connections checked for 
tightness. 

When inspecting fluid level at the master cylinder 
also check the condition of the fluid. 


Fluid Recommendations 


Fluid conditions detrimental to safe brake operation 
are: moisture condensation in the reservoir, accidental 


mixing of lubricating oil or water with brake fluid, 
presence of dirt or other contamination in the system. 


NOTE: To determine if contamination exists in the 
brake fluid, place a small amount of the brake 
fluid into a small clear glass bottle. Separation 
of the fluid into distinct layers will indicate the 
mineral oil content. If mineral oil is present, all 
rubber components in the hydraulic system 
should be replaced, as the rubber is not 
compatible with mineral oil. 


If any of these conditions are present, correction 
entails draining the system, flushing with brake fluid 
and bleeding the hydraulic system. Bleeding may also 
be required when brakes are overheated or non- 
recommended low boiling point fluid has been 
inadvertantly added to the hydraulic system. 

As brake fluid absorbs moisture from the atmo- 
sphere which can lower its boiling point and cause a 
safety problem, a complete change of brake fluid is 
recommended as specified in Group 00 Lubrication and 
Maintenance. Only a fluid conforming.to DOT 4 
specification is recommended for the brake е system; this 
should be taken from a sealed container to ensure that 
the fluid has had the minimum exposure to the 
atmosphere. 

This approved heavy duty type brake fluid yetains 
the correct consistency throughout the widest range of 
temperature variation; will not affect rubber cups, and 
helps protect against corrosion and premature wear. 

Never use brake fluid from a container that has been 
used for any other liquid. Mineral oil, alcohol, anti- 
freeze, or cleaning solvents, even in very small 
quantitites, will contaminate brake fluid. Contaminated 
brake fluid will cause piston cups and seals in the 
master cylinder to swell or deteriorate. 

Absolute cleanliness must also be observed during 
fluid changing or when maintaining the fluid level in 
the master cylinder at the indicated level. When 
refitting the master cylinder reservoir cap ensure that 
the reservoir seal is correctly positioned, and sealed 
tightly to prevent ingress of moisture from the air. 


Fluid Loss 


It is normal for the reservoir level to lower slightly 
between services because fluid displacement 
compensates for wear on the disc brake pads. If the 
reservoir requires constant addition of brake fluid, - 
further investigation is necessary to locate the source 
of the leak. The master cylinder, all caliper pistons, 
connections and flexible hoses should be carefully 
checked. Loose connections should be tightened, other 
necessary repairs or parts replacement made and the 
brake system bled. 


Low Pedal 


Low pedal may be caused by lack of brake fluid in 
the master cylinder reservoir. Check the fluid level and 
if low, follow the recommendations under “Fluid Loss”. 
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Brake Hoses and Bundy Tubing 


Bundy tubing and flexible rubber hoses are used to 
conduct hydraulic pressure to the front and rear brakes. 

Inspection of brake hose and tubing should be 
included in all brake service operations. The hoses 
should be checked for: 

(1) Correct length, severe surface cracking, pulling, 
suffing or worn spots. Should the cotton fabric casing 
of the hose be exposed to weather by cracks or 
abrasions in the rubber hose cover, rapid deterioration 
of the hose can take place with possible burst failure. 

(2) Faulty installation causing twisting, wheel, tyre 
or chassis interference. 

Flexible hydraulic brake hoses should always be 
installed in the vehicle by first tightening the male end 
of the hose. The hose is then clipped to the hose bracket 
to give minimum twist. Excessive twist can result in 
hose interference problems with possible hydraulic 
system failure. Care should be taken to make sure that 
the tube and hose mating surfaces are clean and free 
from nicks, burrs or rust. 


NOTE: Always use factory recommended hoses 
to ensure quality, correct length and superior 
fatigue life. 


All bundy steel tubes are of double wall construction 
to ensure maximum fatigue strength and they must be 
securely attached with the recommended retaining 
clips. Positive sealing of the tube connecting ends is 
ensured by the use of Bundyvex flares. Bundyvex flares 
are only suitable for use with drill point seats. 

If the flared seat on a brake tube shows signs of 
leakage, has small fatigue cracks or other damage, the 
tube must be replaced or repaired with the appropriate 
flaring 'tool. 


Fig. 1—Bundyvex flare 


If using older type equipment, a Bundyvex flare can 
be produced using a Repco M704 Metric Convex 
Conversion kit. However, a normal convex flare is 
suitable as the Bundyvex tube nut when tightened will 
form the back shoulder on the flare. 

In currently available equipment a Sykes Pickavant 
270 Series Double Lap Flaring Tool will produce a 
Bundyvex flare. 


NOTE: Always follow the manufacturers instruc- 
tions for the flaring tool being used and brake 
fluid only should be used as a lubricant when 
producing the flare, as other lubricants could 
contaminate the brake system fluid when 
assembled. 


Wheel Stud Tightening 


NOTE: The tightening sequence and torque of the 
wheel stud nuts is important for efficient brake 
operation. 


A diagonal tightening sequence should be used. 
Tighten all stud nuts to one-half specified torque first, 
and then repeat sequence tightening to specified torque. 


Fig. 2—Wheel stud nut tightening sequence 


BLEEDING THE BRAKE SYSTEM 


NOTE: Precautions when bleeding:- 
e Clean all dirt and oil from the master cylinder 
cover prior to removing the cover. 
• Do not mix two different brands of brake 
fluid. 
Carefully monitor the brake fluid level at the 
master cylinder throughout the bleeding 
operation. 
Do not reuse drained brake fluid. 
• Be careful not to spill brake fluid on painted 
areas. 
* Brake fluid containing no air, flows from the 
bleeder screw in a solid stream, free of air 
bubbles. 


e 


Bleeding Master Cylinder (In Vehicle) 


(1) Protect paint work area against splash or leakage 
of brake fluid during the bleeding operation. 

(2) Disconnect all brake tubes from the master 
cylinder unions. 

(3) Install the bleeder tubes to the master cylinder 
ports, refer Fig. 3. 

(4) With the reservoirs topped-up, proceed to bleed 
air from the master cylinder by carefully operating the 
brake pedal, until no air bubbles are produced. 

(5) After bleeding operation, remove the bleeding 
tubes and reconnect the brake tubes—tighten unions 
to specified torque. 
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Fig. 1—Rear suspension components (sedan) 


GENERAL INFORMATION 


The rear suspension is a three link torsion axle type. 
It consists of a beam axle which incorporates the 
trailing arms and the torsion bar, a lateral rod, сой 
springs and double acting shock absorbers. 

The axle is located longitudinally by the trailing 
arms, and laterally by a rod fixed at one end to the axle 
and at the other end to the body. 

Road shocks are absorbed by the shock absorbers 
which are mounted onto the axle assembly and the 
body. The shock absorbers also carry the coil springs. 

Vari-rate springs are used to ensure that good ride 
and handling characteristics are maintained for all 
vehicle load carrying requirements. 


TORSION AXLE AND TRAILING ARM ASSEMBLY 


Removal 


(1) Loosen the wheel nuts, raise the rear of the 
vehicle and support on safety stands in the locations 
outlined in Group 00 — General Information. 


NOTE: Do not raise the vehicle by using a jack 
under the axle assembly. 


(2) Remove the wheels. 

(3) Disconnect the park brake cable assemblies, 
remove the bolts from the cable clamps on the trailing 
arms and withdraw the cables from the trailing arms. 

(4) Remove the brake hose support brackets from 
the axle assembly. 

(5) Remove the caliper attaching bolts and remove 
the calipers. 


NOTE: The caliper assembly should be suitably 
supported to avoid any damage to the brake 
hose. š < 


(6) If the rear axle assembly is to be replaced, remove 
the disc assemblies, backing plates and caliper adaptor 
plates, refer Groups 35 and 36. 

(7) Support the axle assembly on a jack, raised 
sufficiently to relieve any tension on the attaching bolts. 

(8) Remove the lateral rod to body attaching bolt, 
refer Fig. 2, and the lateral rod to axle attaching bolt 
and remove the lateral rod. 


Fig. 2—Lateral rod attaching bolt 


(9) Remove the shock absorber to axle attaching 
bolts, refer Fig. 3. 
(10) Remove the trailing arm to body attaching bolts, 
refer Fig. 3. 
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. Pedal support member 

. Stop lamp switch 

. Bushing 

. Spacer 

. Brake pedal (manual trans.) 
. Brake pedal (auto trans.) 

. Return spring 


Fig. 6—Brake pedal components 


Checking Pedal Freeplay 


(1) With the engine stopped, depress the brake pedal 
2 or 3 times to exhaust vacuum in the booster. 

(2) Press the pedal down by hand and measure the 
movement (freeplay) before resistance is felt. 
: (3) If freeplay is less than specified check stop lamp 
switch adjustment. 

(4) If freeplay is greater than specified, check the 
brake pedal and clevis pin for wear. Replace worn 
components. 


Fig. 7—Checking brake pedal freeplay 


Removal 


(1) Check pedal side play, if it exceeds 5 mm the 
bushing will have to be replaced. - 

(2) Remove the steering column undercover and the 
lap heater duct. 

(3) Disconnect the brake pedal switch to prevent 
continuous illumination of brake lights. 

(4) Unclip and remove the pedal return spring. 


(5) Disconnect the operating rod from the pedal. 
(6) Remove the pivot nut and bolt and withdraw the 
pedal. 


Inspection 


Clean and check the bushings and spacer for wear, 
deformation and damage. Check the pedal for bend 
and distortion. Correct or replace any faulty 
components. | 


Installation 


Install by reversing removal procedure noting the 
following:- 

Lubricate the pedal bushings, spacer and operating 
rod attaching pin with multi-purpose grease prior to 
fitting. 

When fitting the pedal take care not to damage the 
brake switch plunger. 

Adjust the brake pedal as previously described. ` 


Fig. 8— Brake pedal lubrication 
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SECTION 3 — BCIA (COLETTE TYPE) FRONT WHEEL DISC BRAKE 


SPECIFICATIONS 
Disc Brake 14" 
Уре ыны еланы Oe g Parc Ды ығ Eds Caliper and disc 
LOoCatlOn. о га рели ьа err req SUE Front wheels 
Caliper Assembly 
Lining thickness ............................... 9.0 mm 
Lining replacement thickness ...:2............... 1.0 mm 
Бин Тарас ттен vl ome RI E RE center ios 4520 mm? (each pad) 
Lining material ќуре............................ NS137H 
Number of pistons ............................. 1 per caliper (inner side) 
Piston bore diameter ........................... 60.52 mm 
Braking Disc 
pner Ventilated — cast iron 
rini m 256 mm 
Thickness — standard .......................... 24.0 mm 
— minimum ......................... 22.4 mm 
Maximum run-out allowable..................... 0.05 mm 
Disc surface finish — circumferential ............. 1 to 5S ground 
Braking surface thickness variation............... 0.01 mm 


„NOTE: 15" brakes are only fitted to TR X’ Line Magna up to October '92. 


TORQUE SPECIFICATIONS 


Nm 
Bleeder өстем.................................... 9 to 14 
Brake hose to саПрег............................. 13 to 17 
Brake line union пш............................. 13 to 17 
Guide pin locking bolt ........................... 30 to 34 
Caliper mounting bolts ........................... 80 to 100 


Wheel stud nuts (progressively) .................... 90 to 110 


1 to 5S ground 
0.01 mm 


35-3-2 


GENERAL INFORMATION 


The single piston, sliding caliper disc brake assembly 
consists of the hub and disc assembly, caliper, brake 
pads and a splash shield. 

When the wheel is in motion, the rotation of the disc 
cools the braking surface of the disc and prolongs 
lining life, The braking disc is protected from road 
splash (inboard side) by a shield bolted to the steering 
knuckle and by the wheel and tyre on the outboard 
side. 

The caliper consists of two main components, a 
mounting bracket (10) and caliper housing (1). The 
mounting bracket is bolted to the steering knuckle, 
whilst the caliper housing slides on pins (8) which are 
firmly affixed to the caliper housing by bolts (7). 
Moulded rubber boots (9) are fitted to these pins to 
prevent dirt ingress. 


Operation 


_ The caliper operates on the single piston: principle 
with the housing incorporating the hydraulic piston and 
seal. When hydraulic pressure is applied, the piston 
forces the inner pad against the disc with the caliper 
housing reacting to pull the outer pad towards the disc. 
The pressure on both sides of the disc is then equalized, 
providing a clamping force on the disc. 

When the pressure is released, the piston seal fitted 
in the bore of the caliper housing retracts the piston 
a small amount which allows the moving components 
to relax sufficiently for the pads to remain in close 
proximity to the disc, without dragging, and ready for 
the next brake application. 

Adjustment for lining wear is therefore automatic. 

Identical inner and outer pad assemblies take the 
rotational thrust directly onto the mounting bracket. 


. Housing 

. Seal cylinder 

. Piston 

. Boot piston 

. Pad and shim assembly 
. Bleed nipple 


Fig. I—Exploded view of caliper assembly 


Bleeding Disc Brake System 


Bleeding the brake system is described in Section 2 
of this group. 


ROUTINE MAINTENANCE 


Checking Brake Lines, Hoses and Linings 


Raise all four wheels. Remove front wheel and tyre 
assemblies and inspect the braking disc, linings and 
caliper. Inspect brake flexible hoses and tubing 
according to procedure outlined in paragraph entitled 
*Brake Hose and Tubing". 

Do not get oil or grease on the braking disc or 
linings. If the brake pad linings are worn to the 
minimum specification, replace both the inboard and 
outboard pads on each front wheel. It is necessary that 
both front wheel sets be replaced whenever a respective 
brake pad is worn beyond specifications or damaged. 

Check all brake tube connections for possible leaks. 
Install new flexible hoses as required. | 


NOTE: Ensure that the hose is not twisted during 
fitment — always point the wheels straight 
ahead before fitting the hose to the bracket and 
ensure that the hose is not twisted more than 
15? after the final fitment. 


Brake Pad Wear 


If a visual inspection does not adequately determine 
the condition of the lining, a physical check will be 
necessary. To check the amount of lining wear, remove 
the wheel and tyre assemblies. Remove the brake pad 
assemblies (see “Pad Replacement" paragraph). Three 
thickness measurements with a micrometer should be 
taken across the centre of each pad assembly; one 
reading at each end and one reading in the centre. 


7. Guide pin locking bolt 
8. Guide pins 

9. Guide pin boots 

10. Mounting bracket 

11. Shim position 
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Brake Roughness 


The most common cause of brake roughness (or 
chatter) with disc brakes is excessive disc face run-out. 
This can easily be checked with a dial indicator. If the 
measurement is out of specification, the disc must be 
resurfaced or replaced. 

Other less prevalent causes of roughness can be the 
use of some type of non-standard lining and extreme 
abrasion of the disc faces. Vehicles which stand unused 
for periods of time in areas of high humidity or salt 
air may incur rust on the disc which could cause a 
temporary brake surge and roughness. Normally, 
however, this condition should correct itself after a 
short period of usage. If rust is severe enough, 
roughness will not clear up and the disc must be 
resurfaced or replaced. - 


DISC BRAKE SERVICE PRECAUTIONS 


(1) During service procedures grease or any other 
foreign material must be kept off the caliper assembly, 
surfaces of the braking disc and external surfaces of 
the hub. Handling the braking disc and caliper should 
be done in a way as to avoid deformation of the disc 
and scratching or nicking the brake pad linings. 

(2) If inspection reveals that the square sectioned 
caliper piston seal is worn or damaged, it should be 
replaced immediately. 

(3) During removal and installation of a wheel and 
tyre assembly, use care not to strike the caliper. 

(4) Be sure the vehicle is centred on the hoist before 
servicing any of the front end components to avoid 
bending or damaging the disc splash shield on full right 
or left hand turns. 

(5) Before the vehicle is moved after any brake 
service work, be sure and obtain a firm brake pedal 
by using correct bleeding procedures. 

(6) Dragging the brakes (common result of left foot 
application on vehicles with automatic transmission) 
should be avoided during vehicle operation. 

(7) Disc removal for repairs can be achieved by 
removing the wheel and caliper and withdrawing the 
disc off the hub. 

(8) As the brake pad wears the master cylinder 
reservoir level will go down. If fluid has been added 
between relines, then reservoir overflow may occur 
when the piston is pushed back into the new lining 
position. Overflowing can be avoided in this case by 
removal of a small amount of fluid before overflow 
occurs. 


PAD REPLACEMENT 


Removal 


(1) With the vehicle raised evenly on a hoist or jack 
stands, remove both front wheels. 

(2) Remove the guide pin bolt from the lower side 
of the caliper, refer Fig. 2. 


Fig. 2—Caliper guide pin bolt 


(3) Swing the caliper body on the remaining guide 
pin, up and away from the disc. Support the caliper 
body in this position using wire tied to the strut, refer 
Fig. 3. 


Fig. 3—Supporting caliper body 


(4) Carefully remove the pads. 


Inspection 


(1) Pads should be changed when inspection reveals 
any of the following conditions:- 
(a) The pad material has reached the specified 
wear limit. 
(b) The pads or backplates are damaged in any 
way. 
(c) Grease or oil is present on the pad material. 
(2) Check for piston seal leaks (evident by brake 
fluid in and around boot area and inboard lining) and 
for any ruptures of piston dust boot. If the boot is 
damaged or fluid is evident, it will be necessary to 
disassemble the caliper assembly and install a new seal, 
boot and piston if damaged or corroded, (Refer to 
“Disassembling Caliper Assembly”). 
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Fig. 4—Measuring pad thickness 


(3) Ensure that the caliper can slide on the guide 
pins. If the caliper fails to slide or binds, it will be 
necessary to remove, clean and lubricate the guide pins 
and mounting bracket holes. 

(4) Check condition of rubber boots, replace if 
deteriorated. 


Installation 


NOTE: Pad assemblies must always be replaced in 
both front brakes simultaneously. Ensure 
replacement pads are of the specified material 
type. 


(1) Using a dry cloth, clean face of piston, the outer 
pad support face and the bleed nipple on caliper body. 

(2) Conneet a brake bleeding hose to the bleed screw. 
* (3) Insert the end of the hose in a partially filled 
glass jar of brake fluid and open the bleed screw. 
` (4) Press the piston by hand, evenly into the bore 
of the housing until the piston is fully bottomed. 

(5) Tighten the bleed screw and disconnect the brake 
bleeding hose. 


CAUTION: Beware of air entering the system 
during this operation. If necessary, bleed the 
system after final assembly. 


(6) Ensure that the pad spring shim is correctly 
located in the housing with the shim flat against the 
cast surface, refer Fig. 10. 


NOTE: The longer arms of the shim must be 
positioned towards the piston. 


(7) Assemble the new pads and shims into mounting 
bracket and push the pads up against disc face, refer 
Fig. 5. 

(8) Swing caliper housing down over disc and pad 
assemblies located in mounting bracket. 


NOTE: Ensure that the pad springs are correctly 
located. The spring arms should not protrude 
through the hole in the caliper housing. 


(9) Using new guide pin bolts, insert the bolts 
through the housing and tighten into the guide pins 
to the specified torque. 


NOTE: Hand pressure against the pad springs may 
be needed to line up the bolt and guide pin. 


(10) Replace wheels and then lightly operate the brake 
pedal until pistons are in the working position. 

(11) Lower the vehicle and top up the master cylinder 
reservoir with the recommended brake fluid from a 
sealed container. 


Outer shim Inner 
Steel rubber coated 


Inner 
rubber coated 


Outer steel 
shim 


Fig. 5—Brake pad shim positioning 


CALIPER ASSEMBLY 
Removal 


(1) With the vehicle raised evenly on a hoist or jack 
stands, remove the front wheels. 

(2) Disconnect the brake pipe from the upper end 
of the brake hose and remove the clip retaining the hose 
in the strut bracket, refer Fig. 6. қ 


Fig. 6—Caliper mounting points 


(3) Remove the two caliper guide pin bolts and lift 
the caliper assembly with hose away from disc. 


NOTE: It is not necessary to remove the mounting 
bracket from the vehicle for normal caliper 
overhaul. 
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(4) Remove the brake hose from caliper body. 


Installation 


Install by reversing removal procedure and bleed the 
brake system as described in Section 2. 


NOTE: If rust is detected on any of the internal 
caliper parts, and/or brake fluid is discoloured, 
or appears to be contaminated in any way, it is 
recommended that the complete brake system 
is drained and refilled with new brake fluid from 

„а sealed container. 


Disassembly 


(1) Wthdraw guide pins and rubber boots from 
mounting bracket. 

(2) Hold the caliper housing and place a piece of 
wood between the outer end of the piston and housing 
outboard legs, apply air pressure at the brake hose port 
to eject the piston. 


CAUTION: Apply light air pressure, increasing it 
progressively until the piston is forced out of 

_ the bore. Keep fingers clear when removing the 

piston with air pressure as the piston may be 
ejected with considerable force. 


(3) Remove the rubber boot from the housing. 
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Fig. 7—Removing caliper piston 


(4) Using a blunt tool, remove the piston seal from 
the groove in the housing bore. Care must be taken not 
to damage the seal groove in the bore, refer Fig. 8. 

(5) Remove the bleeder screw. 


Cleaning and Inspection 


(1) Clean all metal parts thoroughly with methy- 
lated spirits. Use clean dry compressed air to dry off 
the parts. 

(2) Examine the housing bore and piston carefully 
for signs or damage, abrasion scoring or corrosion. 

Renew the piston if any of these factors exist, or if 
there is any doubt on its condition. 
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Fig. 8—Removing piston seal from caliper bore 


(3) If the housing bore is unserviceable, a new 
housing must be fitted. 


NOTE: The housing bore must not be honed. 


Assembly 


NOTE: When using a repair kit, install ай the . 
parts supplied in the kit and when the use of ` 
brake fluid is indicated, use only clean пиш ^ 
from a sealed container. | 3 


(1) Lubricate the new housing seal with new Бой 
fluid and install in the bore, ensuring the seal is not 
twisted and is fully seated in the groove. 

(2) Lubricate the piston and caliper bore with brake 
fluid. 

(3) Install a new boot into the outer groove of the 
housing ensuring the flange of the boot is squarely and 
firmly seated in the groove. 

(4) Locate the piston in the housing bore and push 
it to the bottom of the bore by hand, Spread the boot 
over the piston as the piston is installed, taking care 
not to disturb the seal in the groove. Ensure the outer 
lip of the boot is located in the groove of the piston. 

(5) Replace the bleed screw. 
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Fig. 9—Installing caliper piston 
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(6) Lubricate both guide pins with silicone grease 
and install new rubber dust covers over guide pins. 

(7) Insert guide pins into mounting bracket then fit 
rubber dust covers correctly to guide pin grooves and 
mounting bracket. 

(8) Ensure the pad spring shim is correctly located 
in the caliper housing with the shim flat against the 
cast surface. 


NOTE: The longer legs of the shim must be 
positioned towards the piston, refer Fig. 10. 


Fig. 10— Pad spring shim fitment 


(9) Install the new disc brake pads and shims, into 


| the mounting bracket. 


"s 


Outer shim |nner 
steel rubber coated 


Inner 
rubber coated 


Outer steel 


Fig. 11— Pad shim fitment 


(10) Position the caliper housing assembly over the 
pads and mounting bracket. 
(11) Using NEW guide pin bolts, insert the bolt 
through the housing and tighten into the guide pin to 
the specified torque. 


NOTE: Hand pressure against the pad springs 
may be needed to line up bolt and guide pin. 


(12) Re-connect the brake hose with a new copper 
washer to the caliper. Tighten to the specified torque. 


NOTE: Ensure the hose is not twisted during 
fitting and tightening. 


(13) Fit hoses to strut bracket and tighten tube nut 
to specified torque. 

(14) Bleed the brake system and check for leaks. 

(15) Fit wheels and then lightly operate the brake 
pedal until the pistons are in the working position. 

(16) Lower the vehicle and top up the master cylinder 
reservoir with the recommended brake fluid from a 
sealed container. 


BRAKE DISC 
Disc Wear 


(1) Raise the front of the vehicle and support on jack 
stands. 

(2) Remove the wheel and screw wheel nuts back 
onto studs and tighten lightly against the disc body. 

(3) Shift transmission into neutral. 

(4) Position a micrometer over the disc in the space 
above the caliper and measure the disc thickness. 
Rotate the disc and measure at various points around 
the circumference. 

(5) If the disc thickness at any point is below the 
specified limit, the disc must be replaced. 


Fig. 13—Measuring disc thickness 
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Removal 


(1) Raise the front of the vehicle and support on jack 
stands. 

(2) Remove the wheel. 

(3) Remove the caliper mounting bolts and lift the 
caliper assembly with hose away from the disc. 


NOTE: Support the caliper assembly with a wire 
hook. Do not allow the brake hose to take the 
weight of the caliper. 


(4) Mark the disc to hub position with identification 
marks and withdraw the disc from the hub. If the disc 
is difficult to remove, obtain two M8 x 1.25 mm bolts 
and using the holes provided, remove the disc as shown 
in Fig. 14. 


NOTE: Never use a hammer to remove the disc. 


Fig. 14—Removing disc (typical) 


Inspection 


Check the disc for wear and damage and if necessary 
machine the braking surface. A disc that is excessively 
worn or damaged must be replaced. 


NOTE: If for any reason the disc is placed in a 
vice, ensure soft material protection is fitted to 
the vice jaws. 


Installation 


CAUTION: Remove rust, dirt and grease from 
between the hub and disc mating surfaces or 
disc run out may be affected. 


(1) Install the disc onto the hub noting the mating 
marks and hold in position using the wheel nuts 
tightened lightly against the disc. 

(2) Check the disc run-out to specification. If the 
run-out exceeds the specified dimension, change the 
relative position of the disc to the hub. If this does not 
correct the run-out, replace the disc. 

(3) Install the caliper assembly, ensuring the brake 
hose is not twisted and the mounting bolts are 
tightened to the specified torque. 


(4) Depress the brake pedal several times to actuate 
the caliper piston and bring the pad assemblies into 
position against the disc. Check the fluid level and top 
up if necessary. 

(5) Remove the wheel nuts from against the disc and 
install the wheel. Install and tighten the wheel nuts in 
a diagonal sequence to the specified torque. 


Fig. 15—Checking disc run-out 


DISC MACHINING 


The condition of the disc is a vital factor in the 
efficient functioning of the brake. 

If disc refinishing is required, the discs must be 
ground to maintain original equipment performance 
characteristics. 

The disc should run true between the pads. the 
maximum run-out permissible is 0.05 mm and if this 
tolerance is exceeded, it will cause knock back of the 
piston which will, in turn, be recognised as ‘pedal 
flutter’. 

The surface of the disc should be smooth. The 
scratches and light scoring which appear after normal 
use, are not detrimental, but a heavily scored disc will 
impair efficiency and increase pad wear. 

If the disc run-out exceeds 0.05 mm or is heavily 
scored, it is permissible to grind the disc (note the 
surface finish requirements in specifications), but the 
thickness of the disc must not under any circumstances 
be reduced below 22.4 mm. The minimum disc 
thickness must be obtained by removing equal amounts 
from both disc faces. 


NOTE: Under NO circumstances should the maxi- 
mum machining allowance be taken from only 
one face. 


In cases where the disc does not clean up within these 
tolerances, a new disc must be fitted. 
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SECTION 4 — BCIA (COLETTE TYPE) REAR DISC BRAKE 


SPECIFICATIONS 
Disc Brake 
Type — All models ............................ Disc and caliper with 
drum/disc parking brake 
Location...................................... Rear wheels 
Caliper Assembly 
Lining thickness ................. қазды ел 9.0 mm 
Lining replacement thickness .................... 1.0 mm 
Lining Arei; l. ul eei a wie aX VR musu rau 2720 mm? (each pad) 
Lining material type............................ Before March 1994 NS137H 
After March 1994 NS153H 
Number of pistons ............................. 1 per caliper 
Piston bore diameter ........................... 38.20 mm 
Braking Disc 
824, Pr" niq u as Solid — cast iron 
Глашёёг. l u суд... gre A cs 258 mm 
Thickness — standard .......................... 10.4 mm + 0.1 mm 
— minimum ......................... 8.4 mm 
Maximum run-out allowable..................... 0.06 mm 
Disc surface finish—circumferential .............. 1 to SS ground 


TORQUE SPECIFICATIONS 


Nm 
Brake hose to сайрег............................. 15 to 20 
Bleeder БОТИ, ised evn HN ve e mta зена ас 9 to 14 
Brake line union nut ............................ 13 to 17 
Caliper guide pin bolts ........................... 30 to 34 
Caliper mounting bolts ........................... 50 to 60 


Wheel stud nuts (progressively) .................... 90 to 110 


35-4-2 


GENERAL INFORMATION 


The rear drum in disc brake and parking brake 
consists of two separate operating mechanisms. One 
controls the disc caliper mechanism and the other the 
drum mechanism. 

The caliper acts upon the disc section of the 
assembly to provide service brakes while the drum 
brake provides the parking brake. 


OPERATION 


When the brake pedal is applied brake fluid is 
displaced into the caliper bore moving the piston 
outwards. This action forces the inner pad assembly 
against the disc. The resultant reaction forces the 
caliper body and outboard pad assembly inwards 
against the disc. Braking torque is transferred from the 
outer and inner brake pads to the mounting plate. 

When the brake pedal is released, the piston seal 
retracts the piston a small amount allowing the pads 
to clear the disc. 


ROUTINE MAINTENANCE 
Bleeding the Disc Brake System 


Bleeding the brake system is described in Section 2 
of this group. 


:Checking Brake Lines, Hoses and Linings 


Raise the rear of the vehicle, position on safety stands 
and remove the rear wheels. Inspect the braking disc, 
linings and caliper. Check all brake tube connections 
for possible leaks and flexible hoses for deterioration. 
Install new flexible hoses if required. 


NOTE: Ensure that the hose is not twisted more 
than 15° after final fitment. 


If a brake pad lining has worn to the minimum 
specification, replace both inboard and outboard pads. 
It is necessary that both rear wheel sets be replaced 
whenever a respective brake pad is worn beyond 
specifications or damaged. 


Brake Pad Wear 


If a visual inspection does not adequately determine 
the condition of the lining, a physical check will be 
necessary. To check the amount of lining wear, remove 
the brake pad assemblies (see “Pad Replacement” 
paragraph). Three thickness measurements with a 
micrometer should be taken across the centre of each 
pad assembly; one reading at each end and one in the 
centre. 
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Fig. 1 Measuring brake pad wear 


Brake Roughness 


The most common cause of brake roughness (or 
chatter) with disc brakes is excessive disc face run-out. 
This can be easily checked with a dial indicator. If the 
measurement is out of specification, the disc must be 
re-surfaced or replaced. 

Other less prevalent causes of roughness can be the 
use of some type of non-standard lining material and 
extreme abrasion of the disc faces. Vehicles which stand 
unused for periods of time in areas of high humidity 
or salt air may incur rust on the disc which could cause 
a temporary brake surge and roughness. Normally, 
however, this condition should correct itself after a 
short period of usage. If rust is severe enough, 
roughness will not clear up and the disc must be 
resurfaced or replaced. 


DISC BRAKE SERVICE PRECAUTIONS 


(1) Grease or any other foreign material must be kept 
off the caliper assembly and surfaces of the braking 
disc during service procedures. Handling the braking 
disc and caliper should be done in such a way as to 
avoid deformation of the disc and scratching or nicking 
the pad linings. 

(2) If inspection reveals that the square sectioned 
caliper piston seal is worn or damaged, it should be 
replaced immediately. 

(3) During removal and installation of a wheel and 
tyre assembly, use care not to strike the caliper. 

(4) Before the vehicle is moved after any brake 
service work, be sure and obtain a firm brake pedal 
by using correct bleeding procedures. 

(5) Dragging the brakes (common result of left foot 
application on vehicles with automatic transmission) 
should be avoided during vehicle operation. 

(6) As the brake pad lining wears the reservoir level 
will go down. If fluid has been added between relines, 
then reservoir overflow may occur when the piston is 
pushed back into the new lining position. Overflow can 
be avoided by removing a small amount of fluid from 
the reservoir. 
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. Housing 6. Bleed screw 

. Oylinder seal 7. Guide pin locking boit 

. Piston 8. Guide pins 

. Boot piston 9. Guide pin boots 

. Pads 10. Caliper mounting bracket 


Fig. 2—Rear brake caliper components 


PAD REPLACEMENT 
Removal 


(1) With the vehicle raised evenly on a hoist or jack 
stands, remove both rear wheels. 

(2) Remove the guide pin bolt from the lower side 
of the caliper, refer Fig. 3. 

(3) Swing the caliper body on the remaining guide 
pin up and away from the disc. Support the caliper 
body in this position. 

(4) Remove the pads from the anchor plate, refer 
Fig. 4. 


Fig. 4—Removing the pads 


Inspection 


(1) Pads should be changed when inspection reveals 
any of the following conditions:— 
(a) The pad material has reached the specified 
wear limit. 
(b) The pads or backplates are damged in any 
way. 
Fig. 3— Removing lower guide pin bolt (c) Grease or oil is present on the pad material. 
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(2) Check for piston seal leaks (evident by brake 
fluid in and around boot area and inboard lining) and 
for any ruptures of the piston dust boot. If boot is 
damaged or fluid is evident, it will be necessary to 
disassemble the caliper assembly and install a new seal, 
boot and piston if damaged or corroded. (Refer to 
‘Disassembling Caliper Assembly.) 

(3) Ensure that the caliper can slide on the guide 
pins. If the caliper fails to slide or binds, it will be 
necessary to remove, clean and lubricate the guide pins 
and mounting bracket holes. 


NOTE: Do not reuse guide pin bolts, always use 
new bolts. 


Installation 


NOTE: Ensure replacement pads are of the 
specified material type. 


(1) If the guide pins have been removed, lubricate 
with silicon grease prior to fitting the guide pins to the 
anchor plate. 

(2) Connect a brake bleeding hose to the bleed screw. 

(3) Insert the end of the hose in a partially filled 
glass jar of clean brake fluid and open the bleed screw. 

(4) Press the piston by hand, evenly into the bore 
of the housing until the piston is fully bottomed. 

(5) Tighten the bleed screw and disconnect the brake 
bleeding hose. 

(6) Install new pads into the mounting bracket. 

(7) Lower the housing over the disc pads, ensuring 
that the pad springs are correctly located in the housing 
and install a new self locking guide pin bolt. 

: (8) Hold the guide pin with a suitable spanner and 
tighten the self locking bolt to the specified torque, 

(9) Depress the brake pedal several times to actuate 
the calipér piston to bring the pad assemblies into 
position against the disc. Check the fluid level in the 
master cylinder reservoir and top up if necessary. 

(10) Install the wheel and tyre assembly and tighten 
the nuts to the specified torque. 


CALIPER ASSEMBLY 
Removal 


(1) With the vehicle raised evenly on a hoist or jack 
stands, remove the rear wheels. 

(2) Remove the two caliper body guide pin bolts 
from the caliper. 

(3) Lift the caliper body from the mounting bracket 
and remove the brake pads. 


NOTE: It is not necessary to remove the mounting 
bracket from the vehicle for normal caliper 
overhaul. 


(4) Disconnect the hydraulic brake hose from the 
caliper. 


Installation 


Install by reversing removal procedure noting the 
following:— 

(1) Do not reuse guide pin bolts, always use new 
bolts and tighten to specified torque. 

(2) Hand pressure against the pad springs may be 
needed to line up bolt and guide pin holes. 

(3) Bleed the brake system as described in Section 
2 this Group. 


Disassembly 


(1) Hold the caliper housing and place a piece of 
wood between the outer end of the piston and housing 
outboard legs. 

(2) Apply air pressure at the brake hose port to eject 
the piston, refer Fig. 5. 


CAUTION: Apply light air pressure, increasing it 
progressively until the piston is forced out of 
the bore. Keep fingers clear when removing the 
piston with air pressure as the piston may be 
ejected with considerable force. 
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Fig. 6—Removing caliper piston 


35-4-5 


(3) Remove the rubber boot from the housing, refer 
Fig. 7. 
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Fig. 7—Removing the housing boot 


(4) Using a blunt tool, remove the piston seal from 
thé groove in the housing bore. Care must be taken not 
to damage the seal groove in the bore, refer Fig. 8. 

(5) Remove the bleeder screw. 


Fig. 8—Removing the piston seal 


Cleaning and Inspection 


(1) Clean all metal parts thoroughly with methylated 
spirits. Use clean dry compressed air to dry off the 
parts. 

(2) Examine the housing bore and piston carefully 
for signs of damage, abrasion, scoring or corrosion. 
Renew the piston if any of these factors exist, or if there 
is any doubt on its condition. 

(3) If the housing bore is unserviceable, a new 
housing must be fitted. 


NOTE: The housing bore must not be honed. 


Assembly 


NOTE: When using a repair kit, install all the 
parts installed in the kit. 


(1) Lubricate the new piston seal with clean brake 
fluid and install the seal in the housing bore groove. 

(2) Lubricate the inside of the housing bore and the 
outside of the piston with clean brake fluid. 

(3) Install a new boot into the outer groove of the 
housing, ensuring the flange of the boot is squarely 
and firmly seated in the groove. 

(4) Locate the piston in the housing bore and push 
it to the bottom of the bore by hand. Spread the boot 
over the piston as the piston is installed, taking care 
not to disturb the seal in the groove. Ensure the outer 
lip of the boot is located in the groove of the piston. 

(S) Replace the bleed screw. 


BRAKE DISC 
Removal 


(1) With the vehicle raised on a hoist or jack stands 
remove the rear wheels. 

(2) Remove the caliper mounting bracket bolts and 
place the caliper to one side, refer Fig. 9. ` 


NOTE: Support the caliper body with a wire hook. ° 
Do not allow the brake hose to take the weight ` 
of the caliper. ШЕ 


Fig. 9—Caliper mounting bolts 


(4) Refer to Group 36 and release the parking brake 
cables. 
(5) Remove the disc brake assembly. 


Inspection 


Check the disc for wear and damage and if necessary 
machine the braking surface. A disc that is excessively 
damaged or worn will have to be replaced. 


NOTE: If for any reason the disc is placed in a 
vice, ensure soft material protection is fitted to 
the vice jaws. 
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Fig. 10—Rear disc 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Tighten mounting bracket bolts to specified 
torque. 

(2) Check the disc run-out to specification. If the 
run-out exceeds the specified dimension, replace the 
disc assembly. 
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Fig. 11—Checking disc run-out 


DISC MACHINING 


The condition of the disc is a vital factor in the 
efficient functioning of the brake. 

If disc refinishing is required, the discs must be 
ground to maintain original equipment performance 
characteristics. 


The disc should run true between the pads. The 
maximum run-out permissible is 0.06 mm and if this 
tolerance is exceeded, it will cause knock back of the 
piston which will, in turn, be recognised as 'pedal 
flutter’. 

The surface of the disc should be smooth. The 
scratches and light scoring which appear after normal 
use, are not deterimental, but a heavily scored disc will 
impair efficiency and increase pad wear. 

If the disc run-out exceeeds 0.06 mm or is heavily 
scored, it is permissible to grind the disc (note the 
surface finish requirements in specifications), but the 
thickness of the disc must not under any circumstances 
be reduced below 8.4 mm. The minimal disc thickness 
must be obtained by removing equal amounts from 
both disc faces. 


NOTE: Under NO circumstances should the 
maximum machining allowance be taken from 
only one face. 

In cases where the disc does not clean up within these _ 

tolerances, a new disc must be fitted. 
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SECTION 5 — BCIA TANDEM BRAKE MASTER CYLINDER 


SPECIFICATIONS 
Brake Master Cylinder Assembly 
Моде а аса ва ва на e e на ва ће а EPIS B227-006 
JUD ous бары teed caste pred сан окты AE Qosa BCIA tandem circuit with integral proportioning 
valves. Dual reservoir, fast fill compensating 
type without residual pressure valves, cross split 
system. 
Воге-<НӨНІ «e Coo bss ape = рани torent sa sassa a 23.81 mm 
zc PP 31.75 mm 
Stroke—total .................................. 28.32 mm 
Split ——prmaEy. as scene peace meme em memes sewers 50% 
--весопаагу............................... 50% 
Proportioning valves crackpoint—sedan ........... 2.3 MPa 
Proprotioning valves ratio ....................... 0.3:1 


NOTE: The proportioning valves crackpoint is identified by C2.3 as stamped on the front of the master 
cylinder body. 


Displacement—primary and secondary............ 5.79 cm? (min) 
Brake tube seat іуре............................ Drill point 
Thread SIZE is 5 ан bp mmm M10 


Recommended brake fluid......................... Heavy Duty Brake Fluid conforming to DOT 4 


specification 


- TORQUE SPECIFICATIONS 


Nm 
Master cylinder to master-vac...................... 10 to 20 
Secondary piston stop bolt ........................ 7.3 to 8.5 
Failure warning lamp switch....................... 1.5 to 1.8 
Proportioning valve end plugs ..................... 40 to 46 
Brake line union nut ............................. 13 to 17 


Reservoir attaching bolt........................... 4.0 to 4.8 


КАЈ 


Circlip 

Fast-fill valve 

O-ring 

Primary piston assembly 


TE AS 


zr 
RGSS N ee 222222 Sa 


ГУ 
2 — B L 


2 


Ж Primary seal — has six shallow 
recuperating grooves around 
e outside surface 


‘Double-lip’ 
secondary seal 


GENERAL INFORMATION 


The BCIA tandem master cylinder is a compensating 
type featuring a “fast fill” system. The primary and 
secondary pistons each operate a seperate hydraulic 
system cofmecting one front and one, diagonally 
opposite, rear brake. This system is called a crossover 
or X-split system. If one system fails the other system 
will operate to stop the vehicle. 

The master cylinder also incorporates the 
proportioning valves and a brake failure warning lamp 
switch. 


Operation 


(1) Initial pedal travel produces pressure in the large 
diameter primary piston bore which closes the fast fill 
flap valve to prevent fluid entering the reservoir port. 

This high volume, low pressure fluid flows over the 
primary piston primary cup into the smaller bore to 
cater for low pressure brake displacement, i.e. caliper 
piston movement, refer A — Fig. 2. 

(2) With further movement pressure in the large bore 
increases until, at a predetermined point the ball in the 
fast fill valve unseats preventing additional pressure rise 
and allowing fluid to flow from the large bore into the 
reservoir port. 

At this point the small diameter bore section 
functions as a conventional tandem master cylinder to 
produce the high line pressures required to stop the 
vehicle with minimal piston travel, refer B — Fig. 2. Fig. 2—Fast fill system operation 
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(3) As the primary piston returns on release of the 
brake pedal, fluid recuperation, from the reservoir to 
the large and small diameter bores, occurs through the 
replenishing holes in the fast fill valve. 

With the primary piston fully returned, the 
compensating port in the master cylinder is uncovered, 
thus fluid returning from the caliper pistons can flow 
into the reservoir through the compensating passage 
in the master cylinder and relieve all pressure in the 
brake system, refer C — Fig. 2. 


Hydraulic System Failure Warning Switch 


The hydraulic system warning switch is used to warn 
the vehicle operator that one of the hydraulic systems 
has failed. 

A failure in one circuit does not result in a failure 
of the entire brake system. 

As pressure in one circuit falls, the unbalance in 
pressure on the spool valve forces the valve to move 
and contact the switch terminal thus lighting the brake 
failure warning lamp on the instrument cluster. 

The warning lamp switch spool valve is self 
neutralizing, thus it is not necessary to remove the 
switch to allow the valve to centralize. 

The switch can be removed or replaced without loss 
of fluid. 


Fig. 3—Master cylinder components 


. Reservoir cap 
. Reservoir seal 


Proportioning Valves 


The proportioning valves are integral with the master 
cylinder. Their purpose is to regulate the amount of 
fluid pressure transmitted to the rear hydraulic circuits 
thus preventing premature rear wheel “lock-up” 
resulting in improved braking and steering control 
under braking. 

The valves contain a stepped piston working against 
a pre-loaded spring and poppet valve. This allows the 
front and rear hydraulic pressure to increase at the same 
rate until the piston overcomes the spring force. At this 
point the piston will begin to move across to the poppet 
valve thus restricting the pressure increase to the rear 
brakes. 


BRAKE MASTER CYLINDER 


Removal 


(1) Disconnect the brake tubes from the master 
cylinder and install plugs in the outlet holes. 


NOTE: Position a clean absorbent cloth to prevent 
any brake fluid leaking onto the vehicle paint- 
work during this operation. : 


. Primary piston 


ONDAN 


Reservoir 
Grommet 


. Stop screw 
. Fast-fill valve 


Body 


. Secondary piston 


return spring 


. Seal retainer 

. Primary seal 

. Secondary piston 
. Secondary seal 

. Seal retainer 

. Primary seal 


. O-ring seal 

. Retainer plate 

. Hexagon plug 

. Rubber washer 

. Proportioning piston seal 


block and poppet assembly 


. Proportioning spring 

. Spring seat 

. Plastic washer 

. O-ring 

. Steel washer 

. Spool valve 

. Electrical spring (where fitted) 
. Failure warning lamp switch 
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(2) Remove the nuts retaining the master cylinder 
to the booster. 

(3) Disconnect the warning light switch lead and 
remove the master cylinder. 


CAUTION: When removing the master cylinder 
from the booster, care must be taken not to 
disturb the push rod and not to depress the 
brake pedal after the master cylinder is removed. 
Failure to observe this, may result in the reaction 
disc becoming dislodged inside the booster. 


Installation 


(1) Prior to installing the master cylinder it is 
advisable to “bleed” the master cylinder of air bubbles 
as described in Section 1. 

(2) Position the master cylinder to the booster and 
loosely install the retaining nuts. 

(3) Remove the plugs from the outlet ports and 
connect the brake tubes to the master cylinder. 

(4) Tighten the master cylinder retaining nuts, and 
brake tube fittings to the specified torque. 

(5) Bleed the brake system as described in Section 
2 “Bleeding The Brake System”. 


MASTER CYLINDER OVERHAUL 


Disassembly 


(1) Clean the outside of the master cylinder and 
remove the reservoir cap. Pour out any fluid remaining 
in the cylinder and discard the old fluid. 

(2) Hold the cylinder by the mounting flange in a 


` vice equipped with soft jaws. 


(3) Unscrew and remove the reservoir retaining screw 
located under the reservoir. 

(4) Remove the reservoir and sealing grommets from 
the master cylinder body. 

(5) Remove the pressed steel retaining cap from the 
opening of the main bore by prising up the two locating 
lugs. 


NOTE: Hold the cap firmly with one hand during 
this operation, to ensure that the primary piston 
does not spring out of the bore when the cap 
is removed. 


(6) Carefully remove the primary piston assembly 
from the main bore of the cylinder. 


NOTE: The caged spring on the primary piston 
has been set to a predetermined length. DO 
NOT attempt to adjust the screw or remove the 
caged spring. 


(7) Fully depress and hold the secondary piston 
down the bore, then remove the stop screw and O-ring 
from the cylinder body. 

(8) Remove the secondry piston and return spring 
by using compressed air or lightly tapping the open end 
of the cylinder bore squarely onto a soft piece of wood. 

(9) Using a sharp knife or razor blade, cut and 
remove the plastic seal retaining rings on the primary 
and secondary pistons, refer Fig. 4. 


Fig. 4—Removing seal retaining ring 


(10) Remove all rubber seals from both pistons taking 
care not to damage the pistons. 

(11) Using suitable circlip pliers, remove the circlip 
retaining the fast-fill valve in the primary reservoir port 
of the body, refer Fig. 3. 

(12) Face reservoir port downward to allow the valve 
to fall out. If the valve is stuck in position lightly tap 
the body on a piece of wood to assist removal. 

(13) Remove the valve sealing O-ring from the bottom 
of the reservoir port. 

(14) Unscrew and remove the hexagon plug located 
at the flange end of the cylinder. Hold the plug firmly 
by hand while removing to prevent the internal parts 
from springing out. 


NOTE: The master cylinder contains two 
proportioning valves each identified by large 
green hexagon plugs, one located at the flange 
end and one at the opposite end facing 
downward. The proportioning valve closest to 
the flange also incorporates the differential 
warning switch section. 


(15) The proportioning piston, seal block and poppet 
sub-assembly with the exception of the proportioning 
spring, should withdraw from the bore. If jammed 
lightly tap the body on a piece of wood for removal. 

(16) Remove the proportioning spring from the bore. 

(17) Remove the spring locating washer from the bore. 

(18) Separate the proportioning piston, seal block and 
poppet sub-assembly from the hexagon plug, refer 
Fig. 5. 


Fig. 5—Removing proportioning piston 
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(19) Disassemble the second proportioning valve as 
outlined above, keeping the two valve components 
separate for ease of assembly. 

(20) Unscrew and remove the plastic brake warning 
switch from the body. Ensure the earthing spring 
(where fitted) remains on the plunger. 

(21) Carefully withdraw the spool from the bore using 
long nose pliers. 

(22) Carefully remove both O-rings and washers from 
the spool. 


Inspection and Wear 


(1) Thoroughly wash the master cylinder body and 
reservoir cap in clean methylated spirits. 

(2) Check all recesses, openings and internal pas- 
sages to ensure they are open and free from foreign 
matter. 

(3) Inspect the master cylinder bores for signs of 
etching, pitting or scoring and if in poor condition, 
replace the cylinder assembly. 


NOTE: The master cylinder bore MUST NOT be 
honed. 


(4) Wash all internal parts in clean brake fluid and 
inspect for wear and damage. 

(5) Place all parts in a clean pan in preparation for 
assembly. 


Assembly 


NOTE: Use only genuine M.M.A.L. repair kit and 
install all supplied parts. The proportioning 
piston and seal block sub-assembly has been 
prelubricated and MUST NOT be washed, 
assemble as supplied. 


(1) Before assembly lubricate all internal parts and 
master cylinder bores with clean, recommended brake 
fluid from a sealed container. 


Seal retainer 


ж Primary seal 


piston 


‘Double-lip’ secondary seal 


(2) Assemble the double-lip secondary cup seal into 
groove “A” of the secondary piston with the seal lip 
facing the small drill hole end, refer Fig. 6. 

(3) Install the primary cup seal into groove “B” with 
the sealing lip facing away from the secondary seal 
already fitted, refer Fig. 6. The primary cup seal can 
be identified by the six shallow recuperating grooves 
around the seals outside surface. 

(4) Locate part of the plastic cup seal retainer in the 
cup retainer groove on the piston and hold in position 
with the thumb, refer Fig. 7. 

Using a small pointed tool, clip the retainer into the 
remaining part of the groove ensuring complete 
location is achieved, refer Fig. 8. Care should be taken 
to avoid damage to the piston or cup seal. 


Cup retainer groove 


Fig. 7—Installing cup retainer 


(5) Install large O-ring into the groove at the push 
rod end of the primary piston ensuring the O-ring is 
assembled with the split line positioned as shown in 
Fig. 1. | 


Seal retainer 


д (9 “0 E seal 


Seal lips 


Primary piston 
assembly 


Fig. 6—Master cylinder main bore components 
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Cup 


Retainer 


Fig. 8—Installation of cup retainer 


(6) Install the primary cup seal into the front groove 
of the primary piston ensuring that the seal lip faces 
away from the push rod hole end of the piston. Fit the 
retainer to the piston taking care not to damage the 
piston or cup seal. 

(7) Fit the return spring into the end of the 
secondary piston and carefully install the piston, spring 
end first, through the large bore and into the smaller 
bore until the spring bottoms. 

Fully stroke the piston and while held at the bottom 
of the bore, install the stop screw and a new O-ring. 
Tighten the screw to the specified torque. 

(8) Insert the primary piston, spring end first, into 
the bore against the secondary piston. Carefully push 
both pistons down the bore until the primary piston 
is'flush with the bore opening and install the retainer 
- plate. Fix the plate in position by bending the two lugs 
. into the groove on the body locating spigot. 


WW, 


о“ 
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NOTE: The caged spring on the primary piston 
has been set to a predetermined length — DO 
NOT attempt to adjust the screw or remove the 
caged spring. 


(9) Install the small O-ring into the grooove at the 
opposite end of the spool valve. 
(10) Fit the steel back-up washer against the shoulder 
of the small diameter of the spool valve, followed by 
the large O-ring and plastic washer, refer Fig. 9. 


NOTE: To assist the spool valve assembly into the 
housing, a smooth plastic or metal tube that will 
locate over the small diameter and has an 
outside diameter no larger than the steel back- 
up washer is required. 


(11) Locate the assembling tube over the spool valve 
small diameter, against the plastic washer and carefully 
insert the assembly into the bore to bottom the steel 
back-up washer against the bore locating shoulder, refer 
Fig. 10. 


Steel or plastic tube 


Fig. 10—Installing spool valve assembly 


Small O-ring 

Spool valve 

Steel washer 

Large O-ring 

Plastic washer 

Spring seat 
Proportioning spring 

. Proportioning piston seal 
block and poppet assembly 
. Rubber washer 

. Hexagon plug 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 

0. 


= 


Fig. 9—Proportioning valve components 
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(12) Prior to installing the proportioning valve 
assembly, check that the hexagon plug screws in by 
hand to the full depth of the thread. 

(13) Lightly smear the inside of the hexagon plug and 
proportioning bores with clean brake fluid. 

(14) Fit the rubber breather washers on to the hexagon 
plugs. 

(15) Install the proportioning spring location washer 
against the shoulder in the proportioning bore (flange 
end only). 

(16) Install the proportioning springs into the bores. 

(17) Install the proportioning pistons and seal block 
sub-assemblies into each hexagon plug bore, refer 
Fig. 11. 


Fig. 11—Installing proportioning piston and seal block 


(18) Carefully insert the proportioning piston, seal 
block and hexagon plug assembly into the bore. Using 
a socket and extension on the hexagon plug, carefully 
compress the spring to engage the threads, refer Fig. 12. 
Screw the hexagon plug into the bore by hand and 
tighten to the specified torque. 


NOTE: To avoid internal component damage, 
ensure that the hexagon plugs can be freely 
screwed into the bores until the shoulder of each 
plug is within 2 mm of body. 


Fig. 12—Installing hexagon plug assembly 


(19) Check the threads of the electrical switch to 
ensure they are clean and undamaged. 

(20) Install the conical earthing spring (where fitted) 
on to the switch plunger, small end first. 


NOTE: The earthing spring must remain attached 
to the plunger when the switch is held vertical. 
Close the small end of the spring if required. 


(21) Install the switch and tighten to the specified 
torque. 

(22) Install the sealing O-ring to the bottom shoulder 
of the primary reservoir port. 

(23) Fit the fast-fill valve, ensuring the base with six 
dimples is facing downward and secure with circlip, 
refer Fig. 13. 


Fig. 13—Installing fast-fill valve 


(24) Lightly smear the reservoir bores and grommets 
with clean brake fluid. 

(25) Insert the grommets into the reservoir bores to 
locate against the shoulder in each bore. 

(26) Push the reservoir into the grommets and align 
the retaining screw holes in the reservoir and master 
cylinder body. Fit the retaining screw and tighten to 
the specified torque, refer Fig. 14. 


NOTE: Both holes must be aligned to avoid cross 
threading. 


Fig. 14—Reservoir installation 
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(27) Fill the master cylinder with the recommended 
brake fluid from a sealed container and bleed as 
described in Section 2, this Group, prior to fitting on 
the vehicle. After bleeding, ensure the outlet ports are 
sealed to prevent fluid escaping. 

(28) Fit the reservoir seal into the cap. Smear the 
sealing edges of the seal with clean brake fluid and fit 
the cap to the reservoir. 

(29) Fit the master cylinder to the vehicle and bleed 
the brake system as described in Section 2, this Group. 
While bleeding the front and rear systems, check that 
the brake failure warning light operates and resets for 
each system. Top up the reservoir with the 
recommended brake fluid to the full marks on the side 
of the reservoir. 


TESTING MASTER CYLINDER 


When a premature wheel “lock-up” is obtained on 
brake application, it usually is an indicator that a 
malfunction has occured within the proportioning 
valve, test as follows: 

(1) Remove the brake tube from port “1” of the 
master cylinder and “T” a 20,000 kPa gauge between 
the master cylinder and brake tube, “T” a similar gauge 
into port “2”. Repeat for ports “3” and “4”, refer 
Fig. 15. 


NOTE: Ensure all joints are fluid tight. 


© 840104 


Fig. 15—Master cylinder test connections 


(2) With an assistant exerting pressure on the brake 
pedal obtain an output pressure from ports “1” and “3” 
of approximately 5000 kPa. 

(3) While the output pressure is being held at above, 
the reading from ports “2” and “4” should be:- 
Sedan — 3000 to 3200 kPa. 
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SECTION 6 — MASTER-VAC BCIA 


SPECIFICATIONS 
Master-Vac Assembly 
Manufacturer ................................. B.C.LA. 
Модели er uei p IND de C Ws B259-002 
Вод TANG: села ни st does e COSE Ie иран 5:1 
Nominal diameter ............................. 205/180 mm 


Recommended Lubricants 
Rycon ‘Grade 0’ Grease 
B.C.I. Rubber Grease 


Protrudes 0.58 to 0.85 mm from face (with 
68 kPa vacuum applied) 

Rear shell to centre of yoke hole — 115.5 to 
116.5 mm 


As specified (not on the diaphragm) 
Sealing edges of the rubber diaphragm 


SPECIAL TOOLS 


Centre plate assembly cone 


TORQUE SPECIFICATIONS 


Master cylinder to Master-Vac ..................... 
Master-Vac to pedal assembly to body 
Brake line union nut 


GENERAL INFORMATION 


The Master-Vac is fitted between the brake pedal and 
the brake master cylinder and supplements the driver's 
pedal effort. It derives power from permanent use of 
the depression or vacuum, existing in the intake 
manifold of the engine and controlled application of 
atmospheric pressure. 

The Master-Vac is a dual diaphragm vacuum 
suspended unit. In a normal operating mode with the 
service brakes in the released position, the booster 
operates with vacuum on both sides of its diaphragms. 
When the brakes are applied, air at atmospheric 
pressure is admitted to one side of each diaphragm, 
causing the diaphragms to move toward the side under 
vacuum, thus providing the power assist. 

When the service brakes are released, air is prevented 
from entering the one side of each diaphragm. The 
remaining air is then drawn from the booster through 
the vacuum check valve to the vacuum source, once 
again creating a vacuum on both sides of the booster's 
diaphragm. 

When manifold vacuum falls below that in the power 
brake system, the non-return valve closes to prevent 


Master-Vac separating press 


И to 17 


loss of vacuum from the constant vacuum chamber. 
In the case of engine failure and consequent loss of 
engine vacuum, two applications of the brakes are 
possible by using vacuum retained in the power unit. 
In case of complete vacuum loss, brakes can be applied 
in the the conventional manner although more effort 
is required due to loss of power assistance. 


Construction (Fig. 1) 


The Master-Vac consists of front and rear shells (1) 
and (2) locked together and the rear diaphragm (14), 
return spring (20) and diaphragm pressure plate (13) 
into which the valve body (4) is assembled. The rear 
shell seal (15) prevents air leakage between the rear shell 
and the valve body. 

The centre plate (3) separates the front and rear 
working sections of the booster. It also seals and retains 
the front diaphragm (5) against the step of the front 
shell. The inner diameter of the front diaphragm is 
retained and seals against the outer diameter of the 
valve body. 
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Front seal (21) Front Shell (1) 


Return spring (20) 


Output (18) 
Push rod 


Reation 
Disc (19) 


Support plate 


Centre plate seal (11) 


Plastic bearing ring (10) 


Centre plate (3) 


Pressure plate (13) 
Rear diaphragm (14) 


Valve body (4) 


Stopper key (9) 
‘C’ clip 


Front diaphragm (5) 


Push rod plunger piston 
Rubber valve 
Filter (7) 
Silencer (8) 
Filter (7) 
Rubber boot clip (23) 


Input Push 
rod assembly (6) 


Rubber boot 
(24) 


Rear shell oil seal (15) 


Rear shell (2) 


Ы = Fig. 1—Exploded view of Master-Vac 


A bearing ring (10) and seal (11) are held into the 
centre plate by a retainer clip (12). This supports air- 
tight movement at the valve body through the centre 
plate. : 

The valve rod and plunger assembly (6) fits into and 
is retained in the valve body by a stop key (9). The 
cavity inside the valve body hub contains air cleaner 
elements (7) which are assembled around the valve rod. 
Also assembled on the valve rod which connects to the 
brake pedal linkage, is a silencer (8) and a rubber boot 
(24). 

At the forward end of the unit is the hydraulic push 
rod (18) that operates the brake master cylinder through 
a rubber reaction disc (19). The front shell seal (21) and 
support plate (22) prevent air leaking between the front 
shell and hydraulic push rod. The vacuum hose is 
connected to the front shell which forms the constant 
vacuum chamber, refer Fig. 1. 


OPERATION 
Released Position (Fig. 2) 


In the released position, the atmospheric port ‘A’ is 
closed (i.e. the spherical seat of the plunger seals with 
the inner diameter of the poppet face) and the vacuum 
port 'V' is open (ie. the poppet sits clear of the conical 


seat of the valve body). This allows the air to be 
evacuated from both chambers of the booster, through 
air passages in the valve. š 

With equal pressure (i.e. manifold vacuum) acting 
on both sides of the diaphragms, the valve body and 
hence both diaphragms, will be held in the ‘released’ 
position by the return spring. 


Released 


Vacuum port ‘V’ 
open 


ʻA atmospheric 
port 
SM closed 


(XS 
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HIGH PRESSURE 5 
LOW PRESSURE č ЁЁ 


Fig. 2—Master-Vac released position 
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Applying Position (Fig. 3) 


Upon application of a force to the input rod, the rod 
and plunger move forwards through the valve body. 
The small spring on the valve rod holds the poppet face 
seated against the plunger, until the outer diameter of 
the poppet face seats against the angled seat on the 
valve body. 

This closes the vacuum port, preventing air 
communication between the front and rear chambers. 

As the input rod continues to move through the valve 
body the plunger moves off its seat on the poppet face, 
opening the atmospheric port, allowing air to flow 
from the atmosphere into the rear chambers, behind 
both diaphragms. Hence there is a pressure difference 
across the areas of the diaphragms, resulting in a force 
which moves the valve body forward. 

The valve body transmits force to the master cylinder 
through a rubber reaction disc housed in a collar on 
the output pushrod. Under the compression of the 
resistance of the master cylinder and the booster force 
(from the pressure difference across the diaphragm), 
the rubber reaction disc behaves like a hydraulic fluid. 

It tends to extrude back up through the centre of 
the valve body, causing a reaction force through the 
plunger and the input rod. This force feedback 
determines the pedal feel. Since the rubber acts 
hydraulically, the output force is in direct proportion 
to the input force, the ratio being equal to the ratio 
of areas of the I.D. of the output collar and the plunger 
piston O.D. 


'V' vacuum port closed 
. А atmospheric 


HIGH PRESSURE S 
LOW PRESSURE 


Fig. 3—Master-Vac applied position 


Lap or Holding Position (Fig. 4) 


If only a small force is input, full atmospheric 
pressure will not be admitted to the rear chamber. As 
the force is applied, the vacuum port will close and the 
atmospheric port will open. A small amount of air will 
flow in, until force balance is reached, by which time 
the valve body will have stroked forward enough, such 
that both the vacuum and atmospheric ports are just 
closed, in a lap condition. 


From this balanced condition, any small increase in 
input force slightly opens the atmospheric port, 
admitting more air, increasing the diaphragms and 
hence increasing the output force. 

Similarly any small decrease in input force slightly 
opens the vacuum port, allowing some air to to be 
drawn from the rear chambers to the front chambers 
and then on to the engine inlet manifold. This decreases 
the output force. 


Lap or Holding 


'V' vacuum port closed 
DO 


А atmospheric 
port closed 
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Fig. 4—Master-Vac lap or holding position. 


Unpowered Operation 


If vacuum supply is lost (for example through engine 
failure or hose damage), the vacuum reserve of the 
front chambers is sufficient for at least one full power 
brake application, or several partial applications. Once 
the front chambers are filled with air at atmospheric 
pressure, the input force is transmitted directly to the 
output rod through the reaction disc, with no assisting 
force from the booster. The ‘C’ shaped key, which 
retains the plunger in the valve body strokes the valve 
body along with the input rod in the unpowered 
position. 

With the engine running and brakes released, the 
engine inlet manifold vacuum draws air from the two 
front chambers, which are connected via an air passage 
in the valve body. A check valve prevents air from 
returning via the vacuum hose in case the manifold 
vacuum drops below that in the booster. 


MASTER-VAC UNIT 
Removal 


(1) Remove the nuts securing master cylinder to 
Master-Vac and disconnect vacuum hose. 

(2) Remove the nuts retaining Master-Vac to dash 
panel and disconnect the operating rod from the brake 
pedal. 

(3) Disconnect all brake tubes and remove the master 
cylinder. 

(4) Remove the Master-Vac. 
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Installation 


(1) Position seal over mounting studs on Master-Vac 
and install unit to the dash panel. 

(2) Position the master cylinder assembly to the 
Master-Vac and connect all brake tubes. 

(3) Tighten all retaining nuts to the specified torque 
and connect the operating rod to the brake pedal. 

(4) Reconnect vacuum hose to Master-Vac. 

(5) Bleed the brake system. 

(6) Check operation of Master-Vac. 


MASTER-VAC OVERHAUL 
Disassembly 


Due to the design of the Master-Vac, a special tool 
E79-1 must be used for dismantling and assembly. The 
following procedure is based upon the use of this tool, 
refer Fig. 5. 


Adaptor 


Centre bolt 


Fig. 5—Master-Vac separating press 


(1) Remove master cylinder from front shell (if not 
previously removed). 

(2) Scribe a line across the front and rear shells to 
ensure correct re-assembly. 

(3) Mark top or up position of booster on rear shell. 

(4) Remove rear shell rubber boot and boot retainer 
clip from valve body and input push rod assembly. 

(5) Remove the output push rod reaction disc and 
seal from the front shell and lever out reaction disc 
from the large end of the output push rod. 

(6) Place Master-Vac in disassembly tool with the 
rear shell studs in holes in the base of the tool. 

(7) Place the bar wrench and adapter over the studs 
in the front shell. 

(8) Align the top clamp with the base and attach the 
hook bolts to the base. 

(9) Tighten the centre bolt sufficiently to free lock 
at rim of front shell. 

(10) Turn bar wrench anti-clockwise so that the cut 
outs in the rear shell align with the indentations of the 
front shell. 


(11) Loosen centre bolt. 


NOTE: At this stage, the shells should begin to 
separate (30 mm max. by the internal return 
spring) as the centre bolt is loosened. If not, 
check alignment of cut outs and indentations. 


(12) Tap front shell lightly with a rubber or plastic 
faced mallet to break bond between the diaphragm and 
shells. 

(13) Unscrew centre bolt sufficiently to remove the 
front shell and return spring. 

(14) Remove the unit from the disassembly tool. 

(15) Separate the rear shell from the centre plate and 
the valve body assembly, by carefully prising both shells 
apart at the contact faces with a small screwdriver, 
ensuring the rear diaphragms outer bead is not 
damaged during this procedure. 

(16) By hand, remove diaphragm outer bead from 
the rear shell, then slide the rear shell off the valve 
body. 


NOTE: Inspect the rear shell vacuum seal 
assembly. Remove only if necessary and if a new 
seal is available. 


(17) To remove this seal assembly, support the rear 
shell on a wooden block and drive out seal with a 
suitable punch. 


Fig. 6—Stopper key removal 


(18) With the centre plate and valve body assembly 
resting on the bench, push down the input push rod 
assembly and with the aid of a small screwdriver, 
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carefully prise out the stopper key from the valve body, 
ensuring the diaphragm is not damaged, refer Fig. 6. 

(19) Pull the input push rod assembly from the valve 
body. 

(20) Unscrew the lock nut and yoke from the input 
push rod assembly to allow the removal of the air filters 
and silencer. 

(21) Remove the air filters and silencer. 

(22) Hold the valve body and centre plate assembly 
firmly on the bench with one hand and with the other 
hand, pull the rear diaphragm upwards to remove the 
inner bead from the valve body. 

(23) Remove the rear diaphragm pressure plate. 

(24) Slide the centre plate off the valve body. 

(25) To remove seal assembly from the centre plate, 
lever out the steel retainer clip with a suitable small 
screwdriver to allow the bearing ring and rubber seal 
to be pushed free by hand. 

(26) Remove by hand, the front diaphragm from the 
valve body. 


Cleaning and Inspection 


(1) Wash all parts thoroughly in methylated Spirits. 

(2) Blow out all passages, orifices and valve holes. 
Air dry place cleaned parts on clean paper or lint free 
clean cloth. 

(3) If slight rust is found inside either the front or 
rear shells, polish clean with crocus cloth or fine emery 
paper, wash clean with methylated spirits. 

(4) Inspect all rubber parts for cuts, nicks or other 
damage. Replace where necessary. 


NOTE: The valve rod and plunger are only 
serviced as a complete assembly, replacing of 
individual parts must not be attempted. 


(5) The air filters and silencer should be blown out 
with compressed air to remove any dust or dirt 
particles. If they are badly contaminated it is 
permissible to wash in soapy water and blow dry with 
compressed air. 


Preparation for Assembly 


If repair kit available, use all parts supplied, 
Ensure all rubber parts are clean. Rewash in 
methylated spirits if there is any doubt of cleanliness. 
Ensure grease (other than specified) or mineral oil does 
not contact rubber parts of the Master-Vac unit. 
Before assembly, lubricate the following items 
with:— 
(A) Silicone Grease 
(1) Input push rod assembly — valve sealing face 
and all surfaces in contact with plastic valve 
body. 


(B) 


(2) 
(3) 


(4) 
(5) 
(6) 


(7) 
(8) 
(9) 


Reaction disc. 

Valve body hub — full length of bearing 
acreas in contact with the rear shell and centre 
plate seal assemblies and a light smear to all 
inside diameters. 

Rear shell seal assembly and shell locating 
bore. 

Centre plate rubber seal and bearing ring and 
plate location bore. 

Front shell seal and plate assembly — both 
inside and outside diameters, prior to 
assembly. 

Output push rod — full length of bearing 
surface in contact with the front shell seal. 
Rear diaphragm — light smear on the outer 
bead. 

Front diaphragm is NOT TO BE GREASED. 


Methylated Spirits 
Diaphragm — Inner beads of both diaphragm 
immediately prior to assembly onto valve body. 
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Front Shell : Valve body 


Front seal Return spring 


Stopper key 


Output “С? clip 
Push rod 


Reation 


Front diaphragm 


Push rod plunger piston 
Rubber valve 


Filter 


Silencer 
4 Filter 
Support plate A^ Rubber boot clip 
Lock nut 
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Input Push 
rod assembly 


Retainer clip 
Centre plate seal Rubber boot 


Plastic bearing ring 


Centre plate 


Pressure plate 
Rear diaphragm 


Rear shell oil seal 


Rear shell 


Fig. 7—Master-Vac components 


Assembly. ` 


(1) Rear shell vacuum seal assembly — If this seal 
was removed, support the rear shell on wooden block 
and carefully and squarely drive in rear seal (plastic 
bearing ring side first) to just bottom in shell locating Assembly cone 
base. 

(2) Centre plate seal, assembly — Fit rubber seal 
onto the plastic bearing ring and plastic side first, 
install seal and bearing into the centre plate, followed 
by the steel retainer clip. 


Valve body 


NOTE: Push evenly on the retainer clip to ensure 
the twelve tabs hold the seal assembly in place 
without distortion to the rubber seal. 


(3) Assemble front diaphragm inner bead into the 


valve body pressure plate groove. Fig. 8—Valve body and diaphragm assembly 
NOTE: Methylated spirits can be used on (5) Slide centre plate and seal assembly (6 tab 
diaphragm inner bead to assist this fitment. retainer clip first) over cone and onto the larger bearing 
diameter valve body, refer Fig. 9. 
(4) Place valve body and diaphragm assembly on NOTE: Assembly cone must be used for this 
bench, then install assembly cone onto small end of operation, to ensure rubber sealing lip is not 
valve body to locate over the three moulded tabs and damaged or turned under during assembly 


against the larger bearing diameter. which could cause an internal ieak. 
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Centre plate 
assembly cone 


Fig. 9—Centre plate assembly 


(6) Remove assembly cone from valve body, 

(7) Position rear steel pressure plate over small end 
of the valve body to locate over the three moulded tabs 
and against larger bearing diameter shoulder. 

(8) Lubricate inner bead of rear diaphragm with 
methylated spirits and narrow edge of inner bead first, 
place diaphragm over valve body onto pressure plate. 


(9) Initially, by hand, feed inner bead into 
gap/groove between valve body and pressure plate, then 
finally using a blunt tool, force rubber bead to fully 
seat in position. 


NOTE: Ensure diaphragm is not damaged during 
this operation. 


(10) Carefully install input push rod assembly into 
valve body, ensuring outer bead of rubber slides into 
valve body without being dislodged from steel retainer 
support, refer Fig. 11. 

(11) Press down input push rod assembly, then install 
stopper key (spring steel ‘C’ clip rivetted to key facing 
upwards) into slot in the valve body, ensuring ‘C’ clip 
snaps over input push rod plunger piston. 

(12) Assemble rear shell over valve body. 

(13) Rotate rear shell to align Чор” or ‘up’ marking 
on rear shell with rivet securing ‘C’ clip to stopper key, 
then install rear diaphragm outlet bead into rear shell 
outer bead location groove. 


Valve body 


Stopper key 
‘C’ clip 
Front diaphragm 


Push rod plunger piston 
Rubber valve 
Filter 
Silencer 
Filter 


Rubber boot clip 
Lock nut 


KaL Yoke | 
3p > | 
Input Push 7 | 


rod assembly Ж 
ES 4 
Plate seal clip 


ЧОР 
R 


Centre plate seal ubber boot 


ё 


Plastic bearing ring 


Centre plate 


Pressure plate 
Rear diaphragm 


ig 


Rear shell oil seal 


Rear shell 


Fig. 10—Master-Vac components 
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Fig. 1— Input push rod installation 


(14) Align cut outs and location tabs on both rear 
shell and centre plate, then push rear shell and 
diaphragm fully into centre plate until both edges with 
cut outs contact, ensuring diaphragm bead remains 
assembled in rear shell groove. 

(15) Install foam filter, felt silencer and second foam 
filter over push rod and into valve body. 

(16) Push the boot retainer clip evenly into the end 
of valve body, refer Fig. 12 and then position the boot 
over push rod and valve body and snap into retainer 
clip by pushing end of boot with thumbs. 

(17) Attach other end of boot to groove in rear shell. 


Fig. 12—Boot retainer clip installation 


(18) Install rear shell and centre plate assembly onto 
base plate of assembly tool and secure in position, refer 
Fig. 13. 

(19) Install return spring into valve body location. 

(20) Ensure front diaphragm outer bead is located 
in centre shell location groove, then position front 


Centre bolt 


Fig. 13—-Master-Vac assembly press 


shell over centre plate assembly and spring with scribe 
marks adjacent to one another. Secure bar to front shell 
studs with two attaching nots. 

Q1) Carefully lower front shell over centre plate and 
spring by tightening hold down clamp until the front 
shell is mated with the rear shell. 


NOTE: Ensure return spring positions correctly 
onto front shell location spigot. View for correct 
installation through output rod opening 


(22) Rotate bar clockwise until front and rear shells 
are located together then remove tool. 

(23) Install reaction disc into output rod location 
flat disc side first. 

(24) Assemble output push rod through front shell 
and ensure that the reaction disc end of rod is correctly 
located onto valve body. | 

(25) Position support plate into front seal and install 
both parts, support plate side first over push rod and 
into front shell recess. 

(26) Check that output push rod protrudes specific 
distance from the face of the front shell. 


Fig. 14—Gauging hydraulic push rod length 


35-6-9 


NOTE: Output push rod length should be checked 
with 68 kPa vacuum in booster. 


(27) Assemble lock nut and yoke onto input push 
rod. 

(28) Adjust and lock yoke to specified dimension 
from rear shell mounting face to centre of clevis pin 
hole in yoke. 


MASTER-VAC TEST PROCEDURE 


Connect gauges as shown in the illustration and use 
suitable gauge or tool for measuring the thrust applied 
to the valve rod of the Master-Vac, ref Fig. 15. 


NOTE: It will be necessary to bleed all air from 
the hydraulic pressure lines to prevent incorrect 
gauge readings 


0-68 kPa 
20,000 kPa Vacuum supply 
Hydraulic pressure gauge 


Shut off cock пф С 


0-100 кРа 
Vacuum gauge 


Ci 
23.8 mm bore 2 
Master cylindei 


Fig. 15—Master-Vac testing equipment 


1. Vacuum Leak Test 


Apply 68 kPa vacuum to Master-Vac and 45 to 90 N 
force to the valve rod. 

Close shut-off vacuum and note the reading on 
vacuum gauge В’. The maximum permissible leak rate 
is 5 kPa in 15 seconds. 


2. Operational Test 


Apply 68 kPa vacuum to Master-Vac and apply a 
known force to the valve rod. Note the line pressure 
on Gauge ‘A’. 

Compare with the valve rod thrust versus output line 
pressure graph, refer Fig. 16. 


NOTE: At least two readings are necessary, take 
one in the lower range and опе іп the higher 
output range to ensure the Master-Vac is 
operating within specification. Always repeat 
the test to ensure consistent result. 


(вах) eunsseid әш indino 


Push rod thrust (N) 


Fig. 16—Master-Vac performance graph 
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SECTION 7 — ANTI-LOCK BRAKING SYSTEM 
SPECIFICATIONS 
Master Cylinder Sedan Wagon 
Жур ws Sai Su alo Surg ————— ÁO Ме Tandem (with level sensor) — 
ІРЕК ТІН ILI 23.8 mm 25.4 mm 
Brake Booster Sedan Wagon 
LY ——————— RM Vacuum type (tandem) < 
Effective dia. of power cylinder. ...................... 203 + 230 mm «< 
Boosting ratio ...................................... 6.0:1 7.0:1 
Brake pedal depressing force ......................... N 302 < 
Front Brakes Sedan Wagon 
Туре: газ. we tmn her Blok аа ж жөн erts torn te Floating caliper, dual-piston, ventilated disc 
(M-R57W) (M-R56W) 
Ib olewp———— — P 276 mm < 
Dise thickness azas b p НЫ IR e Ne hae asa 24 mm < 
Pad thackness. „жагал наа аав Ca 10 mm < 
Wheel cylinderLD.................................. 41.3 mm x 2 42.4 mm x 2 
Clearance афивітепі................................ Automatic - s 
Rear Brakes Sedan Wagon 
Уре E ады A E o ig ala Ra dels Srl Loy Floating caliper, single piston, ventilated disc 
(M-R45V) (M-R58V) ' 
DISCO. D. ере за вон Ба ЕМЕ ЫЗ ea m ceti ЕЕЕ 266 mm 284 mm 
Disc ІісКпевв...................................... 18 mm 20 mm 
Pad Thickness... a i aan сосет асы ware seid s 10 mm 10 mm 
Wheel cylinder І.О.................................. 34.9 mm 38.1 mm 
Clearance adjustmen ................................ Automatic < 
ABS Sedan Wagon 
Rotor teeth 
Front wheel side. осе iius RI TIRE агра 98 < 
Rear wheel side ................................... 49 - 
Speed sensor уенын инаныр Быр ишн sawas асыры ғай Magnet coil type — 
Brake pedal һеіріш.................................. 176 - 181 mm < 
Brake pedal free ріау................................ 3-8 mm < 
Brake pedal to floorboard clearance ................... 85 mm or more < 
Booster push rod to master cylinder piston clearance .... 0.65 - 0.85 mm <- 
Disc brake drag force (tangential force of wheel 
mounting БоН5).................................... N 70 or less < 
Disc brake dragging іогдие....................... ....Nm 4 or less < 
Speed sensor's internal resistance 
ТОНЕ лоо к epp wpe I gp EI КО 1.4-2.2 < 
СИРИН bee Ба АЕ ETE paq Qua kQ 1.3-2.1 < 
Clearance between the speed pole and the toothed rotor 
DI pm" ЛГУ Г ЕС СГ E 0.2-0.7 mm < 
осоЕ ah bce ouster а ТИ ЕР АУЫЗ 0.5-0.9 mm < 
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SPECIFICATIONS CONT:— 


Limit 
Front disc runout .......................... mm 0.050 or less 
Hub end play ............................. mm 0.05 
Pad £hickness; с асови вили bei edema sed PG mm 2.0 
Front disc thickness ........................ mm 22.4 
Rear disc thickness......................... mm 16.4 
Rear disc runout........................... mm 0.08 or less 
Rear lining thickness ....................... mm 1.0 
Rear drum inside diameter .................. mm 169 

LUBRICANTS 

Items Specified Lubricant 

Brake ій: еар да ра СҮГҮ DOT4 


Brake piston seal.................. ———— 
Brake piston boot inner surfaces 
Lock pin boot inner surfaces 

Guide pin boot inner surfaces 
Lock pin sleeve 


Front Brake 
Pad and inner shim contact surface and outer shim and 
inner shim contact surface 


Rear Brake 
Pad and outer shim contact surface and inner shim A 


and inner shim B contact surface and inner shim A and 
„рад contact surface 
LI ” 


Ри те ke ces eee = =. э ET 


44.................... 


ee И 


Repair kit grease (orange) 
Repair kit grease (orange) 
Repair kit grease (orange) 
Repair kit grease (orange) 
Repair kit grease (orange) 


Brake grease SAE J310, NLG1 No. 1 


Brake grease SAE J310, NLGI No. 1 


SEALANTS AND ADHESIVES 


Items 

Thread part of fitting .......................... 
Symbols for Lubrication, Sealants and Adhesives 
Information concerning the locations for lubrication and 
for application of sealants and adhesives is provided, by 
using symbols, in the diagram of component parts or on 
the page following the component parts page, and 
explained. 


Specified Sealant | 
3M ATD Part No. 8661, 8663 or equivalent 


Grease 
(multipurpose grease unless there is 
a brand or type specified) 


Sealant or adhesive 


Brake fluid or automatic 
transmission fluid 


Engine oil, gear oil or air 
conditioner compressor oil 


Adhesive tape or butyl rubber tape 
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SPECIAL TOOLS 


MB991502. eene eC Amr вани E DIEI Hd quas Multi-use tester (MUT) 
МЕРА | упија Ки eins ооа q ames pes ROM pack 


TORQUE SPECIFICATIONS 


Nm 
Bleeder Screw qe 8 
Brake hose to caliper ............................. 28 to 37 
Brake line union пш............................. 13 to 17 
Guide pin locking bolt ........................... 30 to 34 
Caliper mounting bolts front ...................... 90 
Caliper mounting bolts rear ....................... 50 to 60 


Wheel stud nuts (progressively) .................... 90 to 110 
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SERVICE DIAGNOSIS 


Possible Cause Corrective Action 
VEHICLE PULLS TO Grease or oil on pad or lining Replace pad or lining 
ONE SIDE WHEN surface 


BRAKES ARE APPLIED š 
Inadequate contact of pad Repair or replace pad 


Auto adjuster malfunction Repair or adjust 


INSUFFICIENT BRAKING 
POWER 


Low or deteriorated brake fluid Replace or refill 


Bleed air 


Air in brake system 


Overheated brake rotor due to 
dragging of pad 


Repair or replace rotor 


Grease or oil on pad surface Replace pads 


Inadequate contact of pad Repair or replace 


Brake booster malfunction Repair or replace booster 


Auto adjuster malfunction Repair or adjust 


Clogged brake line Repair or replace brake line 


Proportioning valve malfunction Replace valve 


INCREASE PEDAL 
STROKE (REDUCED 
PEDAL TO FLOOR 
CLEARANCE) 


Bleed air 


Repiace pads 


Air in brake system 


Worn pad 


Broken vacuum hose 
Brake fluid leaks 


Replace vacuum hose 
Repair leaks 


Excessive push rod to master 
cylinder clearance 


Adjust push rod 


Faulty master cylinder Repair or replace master cylinder 


Worn brake pedal return spring Replace return spring 


Insufficient push rod to master 
cylinder clearance 


Adjust push rod 


Defective master cylinder piston 
return spring 


Replace spring 


Clogged master cylinder return port | Repair or replace master cylinder 


INSUFFICIENT PARKING 
BRAKE FUNCTION 


Worn brake pad Replace brake pads 


Excessive parking brake lever stroke | Adjust the parking brake lever 
stroke or check the parking brake 
cable routing 


Grease or oil on pad surface Replace brake pads 


Parking brake cable sticking Replace cable 


Stuck caliper piston Repair or replace 


SCRAPING OR 
GRINDING NOISE WHEN 
BRAKES ARE APPLIED 


Worn brake pad Replace brake pad 


Caliper to wheel interference 


Cracked brake disc 


Correct or replace 


Replace brake disc 
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SQUEALING, GROANING | Disc brakes — missing or damaged | Replace shim 
brake pad anti-squeak shim 


OR CHATTERING NOISE 
Brakes discs and pads worn or Repair or replace 
scored 


WHEN BRAKES ARE 
Improper lining parts Repair or replace 


APPLIED 
Disc brakes — burred or rusted Clean or deburr calipers 
calipers 
Dirty, greased, contaminated or De-glaze or replace 
glazed pad 
Incorrect adjustment of brake pedal | Adjust push-rod 
or booster push-rod 


Disc brakes — rusted, stuck Lubricate or replace 
Loose or extra parts in brakes Repair or replace 


Improper positioning of pads in Repair or replace pads 

caliper | 

Improper installation of support Repair or replace caliper body 
mounting to caliper body В 

Poor return of brake booster or Repair or replace master cylinder 
master cylinder І 
Incorrect adjustment of brake pedal | Adjust push-rod . Š 
or booster push-rod : ' E 
Stones or foreign material trapped Remove stones, etc. 

inside wheel covers 


Disc brakes — failure of shim Replace shims 


Disc brakes — loose installation Retorque loose bolt 

bolt 

Incorrect adjustment of brake pedal | Adjust brake pedal or push-rod 
or booster push-rod 


SQUEALING NOISE 
WHEN BRAKES ARE 
NOT APPLIED 


GROANING, CLICKING 
OR RATTLING NOISE 
WHEN BRAKES ARE 
NOT APPLIED 
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ANTI-LOCK BRAKING SYSTEM 
TROUBLESHOOTING 


Particular Phenomena of the Anti-Lock 
Braking System 


Models equipped with the anti-lock braking system 
(A.B.S.) may exhibit one or more of the following 
phenomena from time to time, but none of these are 
abnormal. 

(1) A pulsing feeling in the brake pedal, or vibration 
of the body or the steering wheel, when the anti-lock 
braking system is activated by sudden braking or by 
braking on a slippery road surface. Actually, this 
phenomenon is an indication that the A.B.S. is 
functioning normally. 

(2) When the vehicle speed reaches approximately 
6 km/h after the engine is started and the vehicle starts 
off (for the first time), a whining motor noise may be 
heard from the engine compartment if the vehicle is 
travelling in a quiet place, but this noise is simply the 
result of a self-check being made of the A.B.S. 
operation. 


TROUBLESHOOTING METHODS 


Problems related to the A.B.S. can be classified into 
two general categories: problems in the electrical system 
and those in the hydraulic system. 

For problems in the elecrical system the self- 
diagnosis function is built into the electronic control 
unit (E.C.U.) causing the A.B.S. warning light to 
illuminate as a warning to the driver. In this instance, 
checks can be made by using the multi-use tester and 
osciloscope. Problems in the hydraulic system (poor 
braking, etc.) can be located in the same way as for 
ordinary brakes. Theie is, however, the necessity to 
check to determine whether the problem is related to 
ordinary brake components or to the components 
related to the A.B.S. To make this check, use the multi- 
use tester, | 


HOW TO USE THE TROUBLESHOOTING 
FLOW CHART 


(1) Following the flow chart, first refer to the 
illumination pattern of the ABS warning light, and next 
note the diagnosis code and inspect the brake 
operation. 

(2) Follow the inspection charts listed in the 
*Remedy" column. In each inspection chart, 
[Comment] and [Hint] are listed for troubleshooting 
reference. 


NOTE: ECU Electronic control unit. 
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Check the trouble symptoms by the following procedure, and inspect according to each instruction. 


When the ignition key is turned *ON", does the ABS warning light illuminate? 


ABS 
warning 
light 


Illuminated 


Not illuminated 


ON 


Ignition key 


16М0660 


Trouble symptom 


ABS Illuminated 


warning 
light Not 
illuminated 


Ignition ON 


key ACC. LOCK 


The ABS warning light switches off approximately 
1 second after the ignition key is turned to “ON”. 


ABS Illuminated 


warning 
light Not 
illuminated 


Ignition ON 


key ACC. LOCK 


The ABS warning light illuminates twice, but after 


that it remains switched off. 
ABS Illuminated 


warning 
light Not 
illuminated 


Ignition ON 


key ACC. LOCK 


To next page 


The ABS warning light does not illuminate at all. 


ACC, LOCK 


Broken wire in the warning light 
power circuit (including blown 
fuse). 


Warning light bulb failure. 


Broken wire in two warning light 
drive circuits (both bulb relay and 
ABS-ECU). 


Broken harness wire between the 
alternator L terminal and the 
ABS-ECU. 


Interface inside the ABS-ECU is 
faulty. 


Broken harness wire between the 
ABS warning light and the 
ABS-ECU. 


Interface inside the ABS-ECU is 
faulty. 


Inspect according to 
Inspection Chart A | 
(P 15). 


Inspect according to 
Inspection Chart B 
(P 18). 


Inspect according to 
Inspection Chart C 
(P 19). 
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From previous page 


When the ignition key is turned to “START” to start the engine, does the ABS warning light illuminate in the following 
way, and then switch off? PEDE. 
secon 


Illuminated 


ABS warning light 
Not illuminated 


START 


Ignition key 


ON 


When the ignition key is turned to "START", the | Broken wire in the ABS warning 


Inspect according to 
ABS warning light switches off. (After the engine 


Inspection Chart D 
(P 20). 


the following item.) 


Broken contact wire when the valve 


ABS Illuminated relay is OFF. 
light. "9 Not Broken diode wire. 
illuminated 


Ignition START 
key ON 
ACC. LOCK 


After the engine starts and the lamp remains 
illuminated. 


Broken wire in the ABS-ECU power | Inspect according to 
circuit. Inspection Chart E 


P 21). 
ABS Illuminated Short in the ABS warning light ды, 
warning Not drive ciruit. 
light illuminated ion i 


Fail-safe function is operating by 
the ABS-ECU self-diagnosis. 


ABS-ECU is faulty. 


Ignition START 
key ON 
ACC. LOCK 


When engine is idling, is the ABS | No 
warning light switched off even after 
approx. 2 minutes or more? 


Problem in the 
hydraulic unit motor 
or pressure switch. 


Inspect according 
to Inspection Chart 
E (P 21). 


To next page 
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From previous page 


Problem with the 
wheel speed sensor or 
hydraulic unit. 


After conducting a driving test for 2 
minutes or more at a vehicle speed 
exceeding 30 km/h, does the ABS 
warning light remain switched off? 


Inspect according 
to Inspection Chart 
E (P 21). 


Is there unequal braking power on 
both sides, insufficient braking power 
or faulty ABS operation? 


No 


Yes 
No. Trouble symptom 


Brake one-sidedness 
Insufficient braking strength. 


Blocked pressure circuit inside the | Follow the hydraulic 
hydraulic unit. unit operation inspec- 
tion (P 62) and replace 
the hydraulic unit if 
necessary. . 

If the hydraulic unit is 
normal, inspect the 
strutural components of 


Operation of the hydraulic unit | the normal brake. 
solenoid valve is faulty. : à a 


ulic 


Deterioration in ABS function. 


ABS operates even when not carrying out sudden 
braking (ABS operating vibration starts to be felt). 


Insufficient wheel speed sensor 
output voltage (sensor is faulty, 
excessive clearance between the 
sensor and rotor, or rotor is 
chipped). 


Inspect- the wheel 
speed sensor P 65), 
and replace the sensor 
or adjust the sensor 
clearance if necessary. 
If the problem occurs 
frequently even though 
the sensor is normal, 
then replace the 
ABS-ECU. 


Change in ABS operating vehicle speed or 


inspect according to 
frequency of operation. 


Inspection Chart F 
(P 38). 


Broken wire in the stop light switch 
input circuit. 


ABS-ECU is faulty. 


To next page 
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From previous page 


After conducting the driving test, carry out 
an inspection by self-diagnosis while the 
engine is still running (P. 11). 


Is a normal code output instead of a problem 


code? No No diagnosis output 


No Problem code is output 


Yes 


A problem has occurred 
previously. 

NOTE 

Be sure to make a note of the 
problem code reading. 


Depress the brake pedal and check the 
multi-use tester service data No. 38 or check 
the voltage at the ABS-ECU connector 
terminal No. 11 with the connector still 
connected. 

Is the stop light switch input normal? 
(When pedal is depressed: ON [battery 
voltage]). 

(When pedal is released: OFF [approx. 0V]) 


Broken wire in the stop light 
input circuit or in the ABS- 
ECU interface circuit. 


Yes 


The ABS function is completely normal. 
(Memory does not show a problem occurring 


previously also.) 


Inspect and repair the harness 
between the ABS-ECU serial/ 
diagnosis output terminal 
and the diagnosis check 
connector. 


Refer to the problem code 
inspection charts (E1-E13) and 
establish whether the problem 
recurs or if it was only 
transient. 


If the problem doesn’t recur, 
erase the problem code 
memory, and watch for the 
problem to reappear. (Refer to 
P. 11). 


Repair harness. Refer to 
inspection chart F (P. 38). 
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=) 


To the cigarette» 
lighter — 


Fig. 2 — Diagnosis connector 


INSPECTION BY SELF-DIAGNOSIS 


When multi-use tester (MUT) is used 


(1) With the engine idling, connect the multi-use 
tester and select the ABS system. (ABS warning light 
will illuminate in multi-use tester mode.) 

If it does not enter multi-use tester mode, check the 
harness between. the ABS-ECU power circuit and the 
ABS-ECU diagnosis check connector. 


CAUTION: Make certain that the ignition switch 
is OFF when the multi-use tester is connected 
or disconnected. 


(2) Read and make a note of the diagnosis output 
codes. 


NOTE: If the multi-use tester is disconnected after 
entering multi-use tester mode, momentarily 
stop and restart the engine before activating the 
multi-use tester. 


(3) Momentarily erase the diagnosis code memory. 
(Refer to P. 12). 

If the memory cannot be erased, the function is 
being stopped by a problem that is currently displaying 
a problem code. If the memory can be erased, then the 
problem was only temporary, or it is a problem that 
can only be detected while driving. 

(4) If the problem code is not erased, or if the ABS 
function is stopped by a repeated driving test and a 
problem code is output, inspect according to the 
problem code inspection charts (E-1—E-13). 


NOTE: The codes below are output as diagnosis 
codes according to the vehicle's condition, even 
when the ABS system is normal. These codes 
are output only for a current problem, and if 
the vehicle's condition returns to normal, then 
the codes will become normal. 


__- ЕСТІ!" БЕНЕН 
mawar 


When voltage meter is used 


(1) With the engine idling, take a reading and note 
of the voltage output pattern between the ABS terminal 
and the earth of the diagnosis check connector as 
shown in the diagram at left. 


NOTE: When the serial/diagnosis terminal is 
open, output can be read by the voltage meter. 


(2) Momentarily erase the diagnosis code memory. 
(Refer to P. 12). 

If the memory cannot be erased, the function is 
being stopped by a problem that is currently displaying 
a problem code. If the memory can be erased, then the 
problem was only temporary, or it is a problem that 
can only be detected while driving. 

(3) If the problem code is not erased, or if the ABS 
function is stopped by a repeated driving test and a 
problem code is output, inspect according to the 
problem code inspection charts. k 


NOTE: The codes below are output as diagnosis ` 
codes according to the vehicles condition, even . 
when the ABS system is normal. These codes 
are output only for a current problem, and if 
the vehicle's condition returns to normal, then 
the codes will become normal. 


__- [ss _______ 
ENCENL TI RENI 


Diagnosis check connector 
ABS terminal 


SEES 


Ground 


16L0091 
Fig. 3 — Terminal location 


METHOD OF ERASING THE DIAGNOSIS CODE 
MEMORY 


CAUTION: 

1. When repairs are completed, the diagnosis code 
memory should be erased. 

2. When the ABS-ECU function is stopped, the 
problem code memory cannot be erased, so the 
inspection and repair should be continued. 
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WHEN USING THE MULTI-USE TESTER 


(1) Erase the memory with the multi-use tester. (For 
details, refer to the multi-use tester erase procedure.) 


NOTE: 

1. When using the multi-use tester, 4 codes can 
be erased, starting from the newest, each time 
the memory is erased. 

2. After erasing the memory, a command cannot 
be received from the multi-use tester. When 
checking diagnosis codes, momentarily stop 
and restart the engine, and then reactivate the 
multi-use tester. 


(2) Check the diagnosis codes to check that the 
memory has been erased. 


WHEN NOT USING THE MULTI-USE TESTER 


(1) After connecting the two diagnosis code memory 
erasure connector terminals (refer Fig. 4), turn the 
ignition key to ON. 

At this time, the valve relay will turn OFF, and the 
ABS warning light will illuminate. 

(2) After approximately one second or more has 
passed, turn the ignition key to OFF. 

(3) Disconnect the two diagnosis code memory 
erasure connector terminals and turn the ignition key 
back to ON. 

At this point in time, the erasure of one problem code 
has been completed. 

NOTE: 

1. When erasing several codes, repeat steps (1) to 

(3). 
:2. Even if the ignition switch is continuously 

~ turned to ON and OFF with the two diagnosis 

code memory erasure connector terminals still 
connected, problem codes cannot be erased. 


Fig. 4 — Diagnosis code memory erasure connector 


DIAGNOSIS ERASE PROCEDURE USING MULTI- 
USE-TESTER (MUT) 


The diagnosis erase is available on systems with 
diagnosis codes. Use the diagnosis erase feature as 
follows:— 

(1) Connect the MUT to the self-diagnosis connector 
located near the fuse bay on the driver's side. 

(2) Turn the ignition switch OFF and then turn it 
ON. 

(3) Select the vehicle model and then select the 
system. 

(4) Select 4 “Special Test”. 

(5) Select 5 “Diagnosis Erase”. 

(6) To the prompt “Erase Diagnosis Code?” and press 
YES. 

(7) Enter the code nominated on the tester and press 
YES. 

(8) If successfull, the diagnosis codes will be erased. 

(9) Press clear to return to the menu. 


To the cigarette» 


lighter 
e 


— To the diagnostic | 
output terminal У 


Scan tool 


Fig. ЗА — Multi-Use-Tester 


35-7-13 
DIAGNOSIS CODE TABLE 
Item of diagnosing display results when using a multi-use tester. 


Diagnosis Name of inspection Diagnosis Name of inspection 
code No. chart or remedy Reference page | code No. chart or remedy 
11 


NUN 
БЕСІН 
Inspection chart E-9 
Inspection chart E-1 їз | 
›27 


__% [inspection chats је | 4 | — 5 5 
ET | - 


Reference page 


Inspection chart E-2 


Inspection chart E-3 


31 

EEN Inspection chart E-5 
Ии Inspection chart E-7 
Inspection chart E-8 


Method of diagnosing display results when using a voltage meter 


Example of diagnosis code voltage pattern Normal voltage pattern 
For diagnosis code No. 24 
12V 
~ ЛЛЛЛЛЛАГ 


12V 
Continuous ON, OFF signals at intervals of 


L Pause L Tens H Place 1 Units -~ 
time signal division signal 


3 seconds 2 seconds 


ON: 1.5 seconds ON: 0.5 second 
OFF: 0.5 second OFF: 0.5 second 44no173 


OV 
0.5 second 


14N0174 


NOTE 
Other diagnosis codes also are output as voltage patterns corresponding to the same code numbers 


as when using a multi-use tester. 


DIAGNOSIS CODE DISPLAY METHOD 


The codes are displayed as follows depending on the system problem. 


System problem When using the multi-use tester When using a voltage meter 


No current No previous Normal code Normal code "continuous 0.5 sec. 
problem problem ON/OFF”. 
Previous Four previous codes are displayed, One previous code is displayed, starting 
problem Starting from the most recent. from the most recent. 
One current problem code is displayed. | One current problem code is displayed. 
problem 


Previous One current current code and three 
problem previous codes are displayed, starting 
from the most recent. 


Current 
problem 
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МОТЕ 

1. If diagosis code No. 15 appears after а problem is 
detected in a wheel speed sensor that can specify 
the wheel position (Nos. 11-14 or Nos. 21-24), then 
it cannot be written into memory. 

2. Diagnosis codes No. 16 and 35 (low voltage), No. 
37 (LPWS ON), and No. 63 (ECU faulty) are only 
displayed when there is a current problem. (Past 
Occurrences are not recorded in memory.) 


SERVICE DATA INSPECTION TABLE 


3. When using a voltage meter, the valve relay OFF 
problem (code No. 52) is only written into memory 
when the initial check detects an abnormality and 
code No. 16 and No. 35 (low voltage) do not appear. 

4. Even if identical codes are output continuously, the 
code is only memorized when it is first displayed. 


The following items can be read by the multi-use tester from the ABS-ECU input data. 


When the System is Normal 


Service data item 


Front right wheel speed 


| no | 
11 
12 Front left wheel speed 
14 


Rear left wheel speed 


ECU power voltage 


When System is isolated by the ABS-ECU 


When the ABS-ECU function is being stopped by the 
self-diagnosis function, the above code Nos. 11-14 for 
each wheel speed are not displayed. 


ACTUATOR TEST FUNCTION 


By using the multi-use tester, the following force- 
activation of the actuator can be performed. 


E eem 
Fear nam wheel seed [aml | 3 |на erin voneoe 


Service data item 


| 35 | Alteranator L terminal voltage 
| 36 | PCSW terminal voltage 


Display units 


HIGH/LOW 
HIGH/LOW 
HIGH/LOW 


ON/OFF condition of 
stop lamp switch 


ON/OFF 


By using this function, function checking of the 
hydraulic unit can be done without the need for special 
devices such as a hydraulic unit checker. 


NOTE: When the ABS-ECU function is stopped, 
actuator testing can not be carried out. 


ACTUATOR TEST SPECIFICATIONS 


Drive conditions Drive phenomena 


Solenoid valves of each | Voltage increase — Voltage decrease (48 msec) — 
corresponding hydraulic | Constant (3 sec) — Voltage increase (8 msec) — 
unit channel. Constant (3 sec) — Carries out voltage increase operation. 


Drive specifications 


Voltage increase — Voltage reduction (3 sec) — 
Constant (3 sec) — Carries out voltage increase operation. 


Valve relay and ABS 
warning light 


Relay OFF signal is output for 2 seconds. For a six second period 
including 2 seconds before and after this, the ABS-ECU outputs 
an ABS warning light OFF signal. This checks the operation by 
illuminating the warning light when the relay is OFF. 


Motor relay Motor ON signal is output for 2 seconds. 


Drive conditions: е Condition A: Highest wheel speed is less than 10 km/h. 
* Condition B: Wheel speed of both front wheels or both rear wheels is 0 km/h. 


CAUTION: The No. 08 motor relay drive should be 
checked only when the inspection is needed for the 
troubleshooting. There is a danger that the hydraulic 


unit actuator pressure could become higher than 
necessary, which will have an adverse effect on the 
system. 


pe 
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TROUBLE SYMPTOM INSPECTION CHART 


A: When ignition key is turned to ON, ABS 
warning light does not illuminate. 
Comment: 

When power is supplied to the ABS-ECU, the valve 
relay changes from OFF to ON/OFF/ON by the initial 
check, and thus even if there is a problem with the light 
illumination circuit that is driven by the ABS-ECU, the 
light will illuminate twice when the valve relay is OFF. 
Accordingly, there is a strong possibility that the 
problem is in the light bulb or in the power supply to 
the light. 


Hint: 
When other warning lights do not illuminate, the 
cause is probably a blown fuse. 


Ignition 
Switch (IG1) 


Combination 
meter 


11213 41751617181 
9 Дол 121145161708) 


M 


Alternator 
L terminal 


7-15 


Fusible link 


Ignition 
switch (162) 


" е 
ЕТЕ ЫЫ 
АТТ На 


nrp ASASI TT] 
ПӘТШІ2І 31 415167181920 


ПЕЛЕ PIPIS E IESS ps 
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When the ignition key is 
turned to “ON”, do other 
warning lights illuminate? 


Check fuse in junction box. 
If it is blown, replace the fuse 
after eliminating the cause. 


Yes 


Remove and inspect the 
combination meter. 


| 


When the ignition key is 


voltage displayed between 
the harness side connector 
terminal No. 115 and the 
ground? 


Yes 


[ 


Broken circuit wire inside the 


combination meter. 


Turn the ignition switch to 
"OFF" and check. 


Broken filament in the ABS 
warning light bulb. 


Is the ABS warning light 
normal? (Blown bulb check). 


Connect the connector 
securely. (Repair the pin if it is 
missing or bent.) 


| 15 the intermediate connector 

between the combination 
meter (ABS warning light) and 
the ABS-ECU normal? 


Broken wire in both the ABS-ECU and valve relay drive circuits. 
Both circuits should be checked and repaired. 


No 


Broken harness wire between 


turned to "ON", is battery | ——— — fuse in junction box and the 


combination meter. 


Broken harness wire. 


Repair or replace the combi- 
nation meter. 


Replace the ABS warning light 
bulb. 


Checking the ABS-ECU 


— uu 


Remove and inspect the ABS- 
ECU connector. 


L 


— s 


When the ignition key is tur- | No 

ned to “ОМ” is battery voltage Hp 
displayed between the har- 
ness side connector terminal 
No. 21 and the ground? 


| Ld 
Yes 


Checking the valve relay. 


pe ЖЕГЕН 


Remove and inspect the valve 
relay. 


NM ME 


Is the valve relay normal? 
(Refer to P. 48.) 


| Yes 


Install the valve relay, then 
remove and inspect the valve 
relay connector. 


| 


When the ignition key is turn- 
ed to “ON”, is battery voltage 
displayed between the har- 
ness side connector terminal 
No. 3 and the ground? 


No 


No 


Yes 


Is there continuity between the 
harness side connector termi- 
nal No. 1 and the ground? 


No 


Yes 


~ p the valve 
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Broken harness wire between 
the ABS warning light and the 
ABS-ECU. 


Repair the harness. 


ABS-ECU is faulty. 


Replace the ABS-ECU. 


Valve relay is faulty. 


Replace the valve relay. 


Broken harness wire between 

the ABS warning light and the 

valve relay or broken diode 
| wire. 


Broken harness wire between 
relay and the 
ground. 


Repair the harness. 


Repair the harness. 


Valve relay is faulty. 


Replace the valve relay. 
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B: The ABS warning light switches OFF 
approximately 1 second after the ignition key is 
turned to “ОМ”, 


Comment: 

The ABS-ECU monitors the voltage of the alternator 
L terminal, and when the engine is not running, the 
voltage of the L terminal is low, and thus the ABS 
warning light illuminates. 


Combination 
meter 


Voltage 
regulator 


Alternator 


Remove the ABS-ECU con- 
nector, and inspect the har- 
ness side connector. 


= - 


When the ignition key is 
turned to “ON”, does battery 
voltage show between No. 61 | No 
terminal and the ground? 


Broken harness wire between 
— AY the alternator L terminal and 
the ABS-ECU. 


Accordingly, when the ignition key is turned to 
“ON”, if the light turns off after the initial check (which 
takes about 1 second), there is a problem in the ABS 
warning light illumination function resulting from the 
alternator L terminal monitor. 


г ЈА КА 516] 7 18] 9 
|Ю131211311411516|1718,13/20 
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Repair the harness. 


ABS-ECU is faulty. 


Replace the ABS-ECU. 


C: The ABS warning light illuminates twice after 
the ignition key is turned to “ОМ”, but after that 


it remains 


Comment: 


The ABS-ECU causes the ABS warning light to 


switched off. 
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changes from OFF to OFF — ON by the initial check, 
and if there is a broken wire in the light drive circuit 


from the ABS-ECU, the light will illuminate when the 
valve relay is off. Accordingly, if the ignition key in 
“ON”, and the light illuminates twice and then switches 


illuminate during the initial check. The valve relay 


J/8 Fuse 


115 


101 


9 


10A 


Combination 
meter 


JUGE ETE TETUR 


ep JANA ]6 
EINPIBIDIPIDIDIPISID 


Valve relay 


21 ABS-ECU 


| др 
| ~ 


Remove the ABS-ECU con- 


nector, and inspect the har- 
ness side connector. 


|. 


off, there is a problem in the ABS-ECU drive circuit. 


No. 


When the ignition key is 
turned to “ON”, does battery 


— 


Broken harness wire between 
the ABS warning light and the 


voltage show between 
terminal No. 21 and the 
ground? 

Yes 


ABS-ECU is faulty. 


ABS-ECU. 


Repair the harness. 


Replace the ABS-ECU 
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D: When the ignition key is turned to ‘‘START’’, 
ABS warning light switches off. 


Comment: 

The ABS-ECU uses the power to the IG2 which is 
cut when the ignition switch is turned to “START”. The 
ABS warning light uses IGI power which is not cut even 
when the ignition switch is turned to "START". 
Accordingly, because the power to the ABS-ECU is 
stopped in "START" position, if the warning light 


20 


switches off at this time, the cause is a problem in the 
light illumination circuit in the valve relay. 


Hint: 

After starting the engine, if the ABS warning light 
remains illuminated, a diagnosis code is detected. If 
the problem code No. 51 is output, there is a high 
possibility that there is a melted contact in the valve 
relay. (Refer to problem code chart E-10.) 


ignition 
switch (IG1) 


Fusible link 


To the hydraulic unit 
solenoid valve power 
and the motor relay 


CTT RET MED] 


„ЈЕ Јура Пораз 


[а[[6[7Й819120]21[22]232а|25]26| 
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Remove and inspect the valve 
relay connector. 


— 


When the ignition key is 
turned to “ON”, is battery 
voltage displayed between the 
valve relay harness side 
connector terminal No. 3 and 
the ground? 


Yes 


No 


А harness wire between the 


Broken diode wire or broken 


ABS warning light and the 
valve relay. 


желік тен тмн 


Replace the diode connector 
or repair the harness. 


15 there continuity between the 
valve relay harness side 
connector terminal No. 1 and 
the ground? 


Broken valve relay. 


No 


p the valve relay and the 


Broken harness wire between 


ground. 


EET s 


Repair the harness. 


Replace the valve relay. 


~ 


E: Even after the engine is started, the ABS 


warning light remains illuminated. 


Comment: 


This symptom occurs when the ABS-ECU is not 
functioning due to a broken wire, etc., in the ABS-ECU 
power circuit, when the fail-safe function is operating 
to isolate the system, or when there is a short in the 


warning light drive circuit. 
Hint: 
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voltage, or the multi-use tester and the ABS-ECU 


cannot communicate, then there is a high possibility 


that power is not 


being supplied to the ABS-ECU. 


CAUTION: If a problem code is output, there is 
a high possibility that the fail-safe function is 
operating. In this case, to check if there is a 
current problem, 


the memory should be 


temporarily erased, and the engine be restarted. 


Check the diagnosis output, and if there is no output 


Ignition 
Fusible link 


To the hydraulic unit 
solenoid valve power 
and the motor relay 


panga garmat 
ПАРА ПОР РО РАС oslo 


ПАЛО УЛАЗЕ 


|1121 314151617084 920 122 


switch (161) 
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Is there a diagnosis output? 
(Can the multi-use tester 
communicate?) 


Yes 


No | Inspect the ABS-ECU power 
L» circuit and the diagnosis 
| output circuit. 


Cae "осалы 
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Is the diagnosis output 
showing a normal code? 


| Yes 


Inspect according to the 
problem code inspection 
chart. (Refer to P. 13.) 


No 


Does the ABS warning light 
remain illuminated even when 
the ABS-ECU 26 ріп 
connector is removed? 


Does the ABS warning light 
remain illuminated even when 
the diode connector is 
removed? 


Short in the harness between 
the ABS warning light and the 
diode connector. 


No | Short in the output transistor 
inside the ABS-ECU. 


Replace the ABS-ECU. 


Short in the harness between 
the diode connector and the 
valve relay. 


ПРИ 


Repair the harness. 


Repair the harness or replace 
the combination meter. 


Front 
view 


Back 
view 


Ignition 
Switch (162) 


Diagnosis 
check connector 


« ЕЕЕ Те 
вй (рр3ра|252 
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Can other electronic control 
systems communicate with 
the multi-use tester? 


Yes 


Is fuse No. 2 normal? 


Yes 


Disconnect the ABS-ECU 
conector, and inspect the 
harness side connector. 


When the ignition key is 
turned to "ON", does battery 
voltage show between the 
ABS-ECU connector terminal 
No. 5 and the earth? 


Yes 


Is there continuity between the 
ABS-ECU terminals No. 9 and 
No. 22 and the diagnosis 
check, conector terminals No. 
10 and No. 4? 


Yes 


ABS-ECU is faulty. 


Replace thr ABS-ECU. 


Malfunction in the multi-use 
tester. Repair or reinspect. 


To previous page 
© 


Replace the fuse after 
eliminating the cause. 


Broken harness wire between 
fuse No. 2 and the ABS-ECU. 


Repair the harness. 


Broken harness wire between 
the diagnosis check connector 
and the ABS-ECU. 


Repair the harness. 


Yes 


To previous page 
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E-1: When diagnosis code No. 15 is displayed. 


Comment: 

There is a broken + wire or — wire in one or more 
of the four wheel speed sensors detected by a broken 
wire inspection by the ABS-ECU hardware circuit. In 
this instance, inspect all of the wheel speed sensors, as 
it cannot be determined which single wheel is 
abnormal. 


Hint: 

When using the multi-tester, up to 4 codes are 
displayed. 

When this code (No. 15) appears, and a problem 
code for a specific wheel (Nos. 11-14) is also displayed, 
it is likely that there is a broken wire in the wheel speed 
sensor indicated by these codes. 


- ЕСО 


NOTE: 

1. When there is a faulty contact, inspect the sensor 
cable by lightly flexing and stretching it. 

2. If thereis no current problem, a normal value will 
result even if a problem is detected, so when the 
malfunction in the sensor circuit indicated cannot be 
discovered, momentarily turn the ignition switch to 
OFF, and carry out another driving test. At this time, 
replace the ABS-ECU only if the same problem code 
is output. After this, if the code does not reappear, 
there is a problem with the ABS-ECU interface. (For 
a problem that is difficult to reproduce, there is a 
possibility that the code will recur even when the ABS- 
ECU is replaced.) 


EL 


6615 


Front Front 
right left 
side side 
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on Y 
Wheel speed sensor 
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Are the resistance values of | No 
each front wheel speed sensor 
normal? 


Standard value: 1.4-2.2 kQ 


Е Үеѕ 


Are the resistance values of | No 


normal? 


Front left side or right side 
wheel speed sensor is faulty. 


Rear left side or right side 
each rear wheel speed sensor ——— wheel speed sensor is faulty. 


Standard value: 1.3-2.1 kQ 


Yes 


Is the resistance value of the | No 
ABS-ECU connector normal? |- 


Broken harness wire in the 
wheel speed sensor circuit. 


Replace the front left side or 
right side wheel speed sensor. 


Replace the rear left side or 
right side wheel speed sensor. 


Repair the harness or the 
wheel speed sensor harness. 


Yes 


E-2: When diagnosis code No. 11, No. 12, No. 13 
or No. 14 are displayed. 


Comment: 

These codes are displayed when the sensor with the 
broken wire can be distinguished, and sensor output 
drops due to a faulty sensor or a bent rotor, etc., and 
anti-lock control is continuously operating. 

Hint: 

If there is currently a broken wire in the sensor 
circuit, when the engine is restarted, the display 
switches to diagnosis code No. 15. If the same code 
is displayed even after restarting the engine, the problem 
is not a broken circuit wire, but something such as an 
excessive sensor gap. 


Remedy: 

Inspect according to “Wheel Speed Sensor 
Inspection Flow Chart" (P. 25). while referring to the 
above. 


E-3: When diagnosis code No. 21, No. 22, No. 23 
or No. 24 are displayed. 


Comment: 

These problem codes are displayed when a broken 
wire cannot be verified, but when the vehicle speed 
reaches 10 km/h or more, no pulses are input. 
Hint: 

The cause is likely to be either a short between the 
sensor harnesses, a short in the sensor + wire with the 
body, or an excessive sensor gap. 


Broken wire in the ABS-ECU | 
interface circuit. 


Replace the ABS-ECU. 


Remedy: 

Inspect according to “Wheel Speed Sensor 
Inspection Flow Chart" (P. 25), while referring to the 
above. 


E-4: When diagnosis No. 25 is displayed. 


Comment: 

A problem in both rear wheel sensors is diagnosed 
when the signal from wether of the front wheel speed 
sensors is diagnosed as normal, and the wheel speed 
of both rear wheels is 0 km/h for a continuous 20 
second period, even if the wheel speed of the front 
wheels is 11 km/h or more. 

Hint: 

This code is displayed when there is a short in the 
sensor harnesses of both rear wheels, or if there is low 
output from both rear wheel sensors. 


Remedy: 

Inspect according to “Wheel Speed Sensor 
Inspection Flow Chart" (P. 25), while referring to the 
above. 


NOTE 

If the vehicle is raised up, or if the wheels are stuck 
and only the front wheels are moving, after 
approximately 20 seconds the ABS warning light will 
illuminate, and the system will be isolated. 

Thus, this code can be output even when the system 
is normal, so it is only output during a current problem, 
and is not kept in memory from a previous problem. 
Accordingly, before turning the ignition switch to OFF, 
the problem code should be read and written down. 
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E-5: When diagnosis code No. 31 or No. 32 are 
displayed. 


Comment: 

These codes are displayed when a chipped rotor 
tooth or a jammed rotor (one tooth) is detected. 

Also, they show that there is a request of brake fluid 
pressure control with the stop light switch OFF from 
when the vehicle is stationary until the vehicle speed 
exceeds approximately 15 km/h. If the vehicle repeats 
start and stop and the condition above is detected five 
times, the ABS warning light will illuminate. 


Hint: 

There is a strong chance that the wheel speed sensor 
output is low due to a bent rotor tooth or excessive 
sensor gap. Low sensor output could also be caused 
by a rare short in the sensor coil. 


Remedy: 
Inspect according to "Wheel Speed Sensor 
Inspection Flow Chart" while referring to the above. 


Wheel Speed Sensor Inspection Flow Chart 


NOTE 

1. When there is a faulty contact, inspect the sensor 
cable by lightly flexing and stretching it. 

2. If there is no current problem, a normal value will 
result even if a problem is detected, so when the 
malfunction in the sensor circuit indicated cannot be 
discovered, momentarily turn the ignition switch to 
OFF, and carry out another driving test. 

At this time, replace the ABS-ECU only if the same 
problem code is output. After this, if the code does 
not reappear, there is a problem with the ABS-ECU 
interface. (For a problem that is difficult to reproduce, 
there is a possibility that the code will recur even when 
the ABS-ECU is replaced.) 


Is the resistance value of the 
wheel speed sensor that 
shows a problem code 
normal? 


Standard value 
Front: 1.4-2.2 КО 
Rear: 1.3-2.1 КО 


Is the resistance value of the | No 
ABS-ECU connector normal? 


The sensor with a resistance 
value outside the standard 
value is faulty. 


Broken harness wire in the | 
wheel speed sensor circuit. 


Replace the sensor that has a 
resistance value outside the 
standard value. 


Repair the harness or the 
sensor harness. 


Standard value 
Front: 1.4-2.2 КО 
Rear: 1.3-2.1 КО 


Front wheel speed sensor 


Is the clearance between the | No 
wheel speed sensor that 
shows a problem code output 
and the rotor normal? 


Standard value 


Front: 0.5-0.9 mm 
Rear: 0.2-0.7 mm 


Yes 


Adjust the sensor clearance. 


Rear wheel speed sensor 


Fig. 5 — Front speed sensor 


To next page 


Fig. 6 — Rear speed sensor 


Example of an 


L 


Rotor eccentricity 


wave pattern (chipped tooth) 


abnormal oscilloscope 


"e Shows the 


abnormal section 
1 chipped tooth 


142022 


Ë Can be used 
if 100x 2 mV or more 


142023 
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15 the rotor of the wheel speed 
sensor that shows a problem 
code output normal, with no 


Replace the rotor with the 
chipped teeth. 


parts chipped? (Visually NOTE 
inspect or check wave output For inspection of wheel speed 
with an oscilloscope.) sensor output using an 


oscilloscope, refer to P. 46. 


T Yes 


Inspect the output of each 
wheel speed sensor, including 
wave patterns from an 
oscilloscope. 

Is the output voltage from 
each wheel speed sensor at 
the standard value or above, 
and are all wave patterns 
normal also? 


If voltage is below the 
standard value, or if there is an 
abnormal wave pattern, re- 
inspect, and replace any 
sensor or rotor that is faulty. 


Standard value: 200 ту, 


Replace the ABS-ECU апа 
check if the problem doesn't 
reoccur. 


If all of the above checks are 
normal and this problem code 
reappears frequently, then the 
ABS-ECU is faulty. 
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E-6: When diagnosis code No. 16 is displayed. CAUTION: If the battery voltage drops during 
inspection, this code will be output as a current 
problem, and correct diagnosis of the problem 
cannot be made. Before carrying out the 
following inspection, check the battery level, 
and refill if necessary. 


Comment: 

This indicates that the ABS-ECU power voltage is 
lower than the standard value. If the voltage returns 
to standard voltage or above, this problem code will 
not be output. 


When the engine is running, 


Ignition does a voltage of 10V or more | No 
switch (162) show between the ABS-ECU 
š power terminal No. 5 and the 
ground? 


| Yes 


—— sl 
Inside of ABS-ECU is faulty. Replace the ABS-ECU. 


| 


a Are the fuse contacts normal? 
— 5 ABS-ECU (Inspect visually or by using a 
voltage meter to measure the 
drop in voltage.) 


Repair the faulty contact. 


Is the connection of the ABS-ECU normal? (When the connector is 
disconnected, check if there are no bends in the pins, or that contact 
pressure is sufficient.) 


14NO291 
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E-7: When diagnosis code No. 35 is displayed. 


Comment: 

This indicates that the output voltage of the 
alternator L terminal is low when the ignition key is 
turned to “ON” and the engine is stopped, or when the 
engine is running. 

If the voltage returns to standard voltage or above, 
this problem code will not be output. 

Hint: 

When the output voltage of the alternator L terminal 

is low, the charge warning light will illuminate. This 


Combination Шы Gn BBIONABISUTSIS 
meter (0011211314115061171815|20 


песіог, 


code also appears when there is a short in the alternator MEC. 
L terminal monitor circuit, but not if there is a broken | У 
wire in that circuit. 

If the multi-use tester service data displays No. 35, 
this problem code is output. 


NOTE 

If the engine is stopped, this code will be output, 
even if the situation is normal, so the following 
inspection should only be carried out if the code is 
output while the engine is running. 


Remove the ABS-ECU con- 


and inspect the 
harness side connector. 


| 


When the ignition key is in the 
"ON" position, does a voltage 
of 7V or more show between 
terminal No. 61 and the 


ground? 


Alternator is faulty, or there is zn 
a short in the harness TOME 
between the ABS-ECU and E 3 
the alternator. 


No 


Voltage 


Yes Repair the harness or replace 


the alternator. 


Inside of ABS-ECU is faulty. 


Replace the ABS-ECU. 


regulator 
Alternator 
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E-8: When diagnosis code No. 37 is displayed. 


Comment: 

This indicates that the power source pressure for 
the hydraulic unit is low. If the pressure returns to 
standard value or above, this problem code will not 
be output. 


Remedy: 

While the engine is idling, wait for the pressure to 
return (motor and pump drive). If the problem 
continues after approximately 35 seconds or more 
have passed, the problem code will change over to 
No. 61. (Inspect according to Inspection chart D-12.) 


Hint: 

This problem code will be output even if there is 
a broken wire in the LPWS input harness. (ON 
problem [short] is not detected.) 

LPWS: Low pressure warning switch. 


ABS warning light |. 
LPWS ON is not illuminated en 
ABS warning light 


LPWS OFF B is illuminated 


Point A: 12.5 + 1.0 MPa 
(1,778 + 142 psi) 
Point B: 16.0 MPa 
(2,276 psi) or less 


14N0175 
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E-9: When diagnosis codes No. 41, No. 42, No. 43, 
No. 44, No. 45 or No. 46 are displayed. 


Comment: 
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solenoid even when the solenoid is ON, or the current 
continues to flow to the solenoid even when the 
solenoid is OFF, the ABS-ECU diagnoses a broken wire 
or short in the solenoid coil or a broken wire or short 


The ABS-ECU normally monitors the solenoid valve 


drive circuit. If there is no current flowing to the in the harness; and this problem code is output. 


Remove the hydraulic unit 9 pin 
connector and the 1 pin 
connector, and inspect the 
hydraulic unit side connector. 


To the ABS 
warning light 


To the valve 
relay 


Is the resistance value of the solenoid valve 
that shows a problem code within the 
standard range? 


Replace the 
hydraulic unit. 


Standard value: 2.8-3.4 kQ 


| Yes 


1I[2 BIATSINA le] 7 [8 [9]t0) 
CS ја о и 7) 81 97202 122 
Hydraulic. unit 

Solenoid valve 


Front Front 

right. left Connect the hydraulic unit 9 pin 
conector and the 1 pin 
connector and remove and 
inspect the ABS-ECU 
connector. 


s. 


If the resistance value of the solenoid valve Broken har- 
that shows a problem code is measured ness wire or 
between the ABS-ECU connector and the short in the 
hydraulic unit 1 pin connector (No. 101) | No | solenoid valve 
terminal, is the value within the standard |» that has a re- 


sistance value 
outside of the 
standard value 
range. 


range? 


ABS 


ECU Standard value: 2.8-3.4 КО 


Repair the harness. 


Broken harness wire or short 
in the ABS-ECU interface. 


Replace the ABS-ECU. 
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E-10: When diagnosis code No. 51 is displayed 


Comment: 


During the intitial check when the ignition switch 
is turned to “ON”, if power is being supplied to the 


Ignition 


Fusible Switch 


link (1G2) 


пр ОВАЈ МИ 617 [81910 


ІЦІ2131415161718192421/22 
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solenoid when the valve relay is OFF, the ABS-ECU 


diagnoses a melted relay contact or a short in the valve 


relay drive circuit 
output. 


, and the problem code No. 51 is 


Is the valve relay normal? 
(refer to P. 48). 


Valve relay is faulty. 


^ 


к Yes 


Remove and inspect the ABS- 
ECU 26 pin connector. 


resistance value 
between the  ABS-ECU 
harness side connector 
terminal No. 8 and the gound 
со? 


Is the 


ABS-ECU is faulty. 


Replace the valve relay. 


Short in the harness between 
the ABS-ECU and the valve 
relay (coil). 


ИЕЛЕР asss 


Repair the harness. 


Replace the ABS-ECU. 
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E-11: When diagnosis code No. 52 or No. 53 are 
displayed. 


Comment: 

During the initial check when the ignition switch is 
turned to “ON”, if power is not being supplied to the 
solenoid when the valve relay is ON, the ABS-ECU 
diagnoses an OFF problem in the valve relay (not 
turned ON), and outputs the problem code No. 52. 
Also, when the motor pump receives a signal to turn 
ON and voltage at the motor is LOW, the ABS-ECU 
outputs the problem code No. 53. 


Hint: 
For diagnosis code No. 53, if the sound of the motor 


Fusible link 


-7-3 


operation can be heard after starting the engine (when 
the vehicle is stopped, if the engine is started 5 times 
without depressing the brake pedal, normally the motor 
should operate one of these times), there is probably 
a short in the motor monitor wire. When the No. 8 
motor relay is driven by a multi-use tester actuator test, 
the same diagnosis is possible even when the motor 
Operates. 


CAUTION: As there is a problem that the 
accumulator pressure could become higher than 
necessary, resulting in a bad effect on the 
system, it is best to carry out actuator test No. 8 
if possible. 


gnition 
Switch (162) 


111211314 


Hydraulic 


тэ] B 
SHEET ПЕ ГГ ЛЕ 


Is the fusible link 
normal? 


Yes 


valve and motor relays, and the 
solenoid valve all checked and 
normal? 


Yes 


Remove and inspect the valve 
relay connector. 


— 


Does battery voltage show 
between the valve relay 
harness side connector 
terminai No. 6 and the ground? 


Yes 


turned to “ON”, does battery 
voltage show between the 
valve relay harness side 
connector terminal No. 2 and 
the ground? 


Yes 


Does the valve relay operate 
normally? 
(Refer to P. 48.) 


Yes 


Connect the valve reiay con- 
nector and inspect with the 
ABS-ECU connector dis- 


connected. 
| Yes 


When the ignition key is 
turned to "ON", does battery 
voltage show between the 
ABS-ECU harness side 


connector terminal No. 8 and 
the ground? 


Are the connectors for ће |_____> 


When the ignition switch is y 


35-7-32 


No 


(60A) ________љ! Replace the fusible link after 


eliminating the cause of the 
blowout. 


No 


No 
— 


Connect the connectors 
securely and re-test. 


Broken harness between the | — — | Repair the harness. 
fusible link and the valve 


relay. 


No 


Broken harness wire between у Repair the harness. 
fuse No. 2 and the valve 


relay. 


No 
— 


Valve relay (coil) is faulty. 


No 
— 


L p Replace the valve relay. 


Broken harness wire between |. — —, Repair the harness. 
the valve relay and the 


ABS-ECU. 


Turn the ignition switch to 
"ОВЕ". 


Is the reverse direction 
resistance of the diode (o° Q) 
normal? 


To next page. 


Short in the diode. 


Replace the diode connector. 


From previous page 


Yes 


Remove and inspect the motor 
relay connector. 


— 


Does battery voltage show 
between the motor relay 
harness side connector 
terminal No. 5 and the ground? 


Yes 


Is there continuity between the 
motor relay harness side 
connector terminal No. 3 and 
the valve relay harness side 
connector terminal No. 3? 


Yes 


When battery voltage is 
applied between motor relay 
terminals No. 3 and No. 1, is 
there continuity between 
terminals No. 5 and No. 4? 


Yes 


Connect the motor relay 
connector and check with the 
ignition key turned to “ON”. 


— GR 


Does battery voltage show 
between the ABS-ECU 
harness side connector 


terminal No. 7 and the ground? 
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Broken harness wire between 
the fusible link and the motor 
relay. 


the valve relay and the ground. 


Broken harness wire between 


Repair the harness. 


No 


Motor relay is faulty. 


No 
— 


Broken harness wire between 
the motor relay terminal No. 1 
and the ABS-ECU. 


Yes 


Y 


Short in the harness between 
the motor relay terminal No. 4 
and the ABS-ECU terminal No. 
13 (motor monitor wire), or 
ABS-ECU is faulty. 


35-7-34 


E-12: When diagnosis code No. 54 is displayed. CAUTION: If there is a melted contact in the 
motor relay, the motor will keep turning, even 
if the ignition switch is turned to OFF. In such 
a case, immediately remove the fusible link 
(60A) or disconnect the hydraulic unit 2 pin 
connector. Excessive running of the motor will 
cause a reduction in the efficiency of the 
Hint: hydraulic unit solenoid valve. 

Because the motor monitor wire is pulled up into 
the ABS-ECU by the IG power, this problem code is 
output if there is a broken wire in the harness, even 
if the motor relay and the motor are normal. 


Comment: 

When the pump motor receives a signal to turn OFF 
and the motor monitor is ON, if a melted contact, etc. 
is diagnosed in the motor relay, the ABS-ECU outputs 
the problem code No. 54. 


Remove and inspect the motor 
relay connector. 


| No (approx. 0Q) 


Is the resistance value 
between the motor relay | No (approx. œQ) 


harness side connector 


terminal No. 4 and the ground Short in the harness 

(motor resistance value) between the motor relay 

around the standard value? and the motor or in the 
motor monitor circuit, or a 

Standard value: 0.5-1.50 short in the hydraulic unit 
motor coil. 

Е Үеѕ 
Hydraulic 

Remove and inspect the ABS- Repair the harness or 

ECU 26 pin connector. replace the hydraulic unit. 
fe | 
= 
Broken harness wire 
between the motor relay 

Does a resistance value of and the motor or in the 


approximately 00 show —» motor earth circuit, dis- 


between the ABS-ECU har- connected motor con; 
nector, or a broken wire 


inside the motor. 


ness side connector terminal 
No. 7 and the ground? 


ABS-ECU 


Repair the harness or 
replace the hydrauliuc unit. 


Short in the harness 
between the motor 
relay and the ABS- 
ECU. 


>= 
sis fero hol! 
mimm 


ABS-ECU is faulty. 


14N0230 


Replace the ABS-ECU. 


Repair the harness. 


ж. 
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E-13: When diagnosis code No. 61 is displayed. 


Comment: 

The ABS-ECU outputs this problem code No. 61 in 
the following cases if there is a fault inside the hydraulic 
unit. 

(1) Even when the pump motor operates for 34 
seconds due to demand of the pressure control switch, 
and then alternately switches OFF for 8.5 seconds and 
ON for 8.5 seconds, repeating this intermittent 
operation 4 times (total approx. 1 minute 40 seconds), 
the accumulator does not recover pressure equal to the 
pressure control switch standard amount or higher. 

(2) When the low pressure warning switch outputs 
OFF (low pressure) for approximately 35 seconds after 
the engine is started. 

(3) When low pressure warning switch ON (high 
pressure) is detected after the engine is started, and then 
the low pressure switch outputs OFF (low pressure) for 
10 seconds or longer. 

(4) When the pressure control switch is ON (high 
pressure side) and the low pressure warning switch is 
OFF (low pressure side). 

Hint: 

After starting the engine, if the ABS warning light 
illuminates after the. motor has been operating 
intermittently as is (1) above, it is clear that this problem 


code is output under the conditions іп (1) due to faulty 
pump pressure accumulation. 

After starting the engine, if the multi-use tester 
service data displays No. 37 (ON [high pressure side]), 
it is clear that this problem code is output under the 
conditions in (1). 


REMEDY FOR FAULTY PUMP PRESSURE 
ACCUMULATION 


1. Operation to expel N, (nitrogen) gas 

For a vehicle that hasn't been used for a long period, 
the high pressure N, (nitrogen) gas that is stored 
inside the hydraulic unit accumulator passes through 
the rubber diaphragm and collects around the hydraulic 
unit pump, and this prevents oil pressure from building 
up even if the hydraulic unit pump is turning, so the 
following procedure should be carried out to expel the 
N, (nitrogen) that has collected around the pump. 


(1) When Using The Multi-use Tester 

With the brake pedal depressed, carry out multi-use 
tester actuator tests No. 04-06 in the following way. 
(The collected gas is leaked into the reservoir by means 
of the forced actuation of the solenoid valve.) 


NOTE: For points on carrying out actuator tests, 
refer to P. 47. 


t 


Actuator test No. 4 


— 


Idle for 2 minutes 


Actuator test No. 5 


Yy 
idle for 2 minutes 


== раа 


Y 
Actuator test No. 6 


Y 


Idle for 2 minutes 


——— 


Carry out 2 times or more 


Fig. 7 — Actuator test chart 
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(2) When Not Using The Multi-use Tester 

Start the engine, leave it idling for 2 minutes, and 
then stop the engine. 

Repeat this 10 times or more. 

(The collected gas is leaked into the reservoir in the 
same way as when using the multi-use tester, by the 
repeated short-term operation of the solenoid valve 
during the intitial check.) 


2. After carrying out the above, if it is normal [No 
abnormality is detected in the above cases (1) to (3)], 
carry out a normal bleeding of the brake lines. 

3. After carrying out the above, if the motor 
operates intermittently and this problem code is output, 
the motor or pump operation is faulty, so replace the 
hydraulic unit. 


INSPECTION OF PRESSURE SWITCHES (WHEN THE MOTOR DOES NOT OPERATE AFTER THE ENGINE 


HAS BEEN TURNED ON) 


nector. 


Remove and inspect the 
hydraulic unit 9 pin con- 


ABS-ECU 


[:[2 DTATS]A A 


| Hydraulic 
; unit 


Check the continuity between 
the hydraulic unit harness side 
connector terminals No. 4 and 
No. 1 (PCSW) and between 
terminals No. 7 and No. 1 
(LPWS). Are the operating 
conditions of both switches 
one of the following? 


ЕБ de PCSW: 
LPWS: 
PCSW: 
LPWS: 


A pressure switch inside the 
hydraulic unit is faulty. 


Replace the hydraulic unit. 


| | til 
ON OFF OFF 
ON ON OFF 


Pressure control 
Switch 


Low pressure warn- 
ing switch 


ON: Continuity 


OFF: No continuity 


Yes 


Connect the hydraulic unit 
connector, and remove and 
inspect 

connector. 


the ABS-ECU 


i. 


LPWS: 


14N0268 


PCSW: 


LPWS: 


Check for continuity between 
the ABS-ECU harness side 
connector terminals No. 53 
(PCSW) and No. 52 (LPWS) 
and the earth. Are the 
operating conditions of both 
switches one of the following? 


PCSW: 


Broken wire or short in the 
harness between the 
hydraulic unit and the 
ABS-ECU. 


ON: Continuity 
OFF: No continuity 


| II Hl 
ON OFF OFF 
ON ON OFF 


Pressure control 
switch 


Low pressure warn- 
ing switch 


ABS-ECU is fauity. 


Yes 


Replace the ABS-ECU. 
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E-14: When diagnosis code No. 62 is displayed. CAUTION: The problem code No. 62 is detected 
in the following cases, even if the ABS system 
is normal. 

* If the parking brake is not fully released, or 
if the brakes are dragging while driving on 
snow or ice, 

* When driving with left and right tyres of 
different sizes (difference in tyre diameter or 
uneven wear). 

* When driving for a long period of time on 
roads with low friction coefficients, such as 
ice-covered roads. 


Comment: 

Diagnosis code No. 62 is a problem code that is 
output when the ABS is unable to operate for a long 
period of time. However, it is possible that the problem 
could be caused not only by a faulty hydraulic unit, 
but also by a malfunctioning wheel speed sensor. 


Inspect the hydraulic unit 
operation (P 47). 

Are the results of the hydraulic 
unit inspection normal? 


[e 


Replace the hydraulic unit. 


Example of an abnormal oscilloscope wave pat- 
tern (chipped tooth) 


"IE Shows the 
abnormal 
1 chipped section 


tooth 


Inspect the output of each 
wheel speed sensor, including 
wave patterns from an 
oscilloscope. 

Are the output voltages of 
each wheel speed sensor at 
the standard value or above, 
and are the wave patterns also 
normal? 


Inspect the wheel speed 
sensor that has below- 
standard voltage output or an 
abnormal wave pattern. 


Inspect according to "Wheel 
Speed Sensor Inspection Flow 


Chart" on P. 25. 
Standard value: 200 ту, 
m Yes NOTE 
a зу For inspection of wheel speed 
sensor output, using an 


L 


Can be used 
if 100 x 2mV 
or more 


142023 


if the above checks are all 
normal and the problem code 
is reoccurring frequently, the 
ABS-ECU is faulty. 


No 


oscilloscope, refer to P. 46. 


Replace the ABS-ECU, and 
check if the problem does not 
reoccur. 
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F: Change in ABS operating vehicle speed or 
frequency of operation. 


Comment: 

If the stop light switch ON signal is not input even 
once after the engine is started, the ABS control 
commences when the vehicle speed reaches 15 kmh or 
above. (Control is possible if the signal is input even 
once and the vehicle speed is approximately 6 kmh 


Fusible link 


Does the stop light illuminate 
and switch off normally? 


or above.) This symptom indicates a broken wire in the 
stop light switch. 


Hint: 

When the stop light is illuminating normally, if the 
multi-use tester service data shows No. 38 even if the 
brake pedal is depressed, then there is a broken harness 
wire in the stop light switch input circuit, or the ABS- 
ECU interface circuit is faulty. 


Inspect the stop light 
circuits, and repair any 
places that are faulty. 


Stop 


Disconnect 
connector and 
harness side connector. 


the ABS-ECU 
inspect the 


y 


light 


Broken harness wire 


switch 


ABS-ECU 


1480292 


depressed, does battery 
voltage show between the 
connector terminal No. 11 and 
the ground? 


Yes 


Y 


ABS-ECU is faulty. 


When the brake pedal is | No 


between the stop light 
switch and the ABS-ECU. 


M d 


Repair the ABS harness or 
the body harness. 


Replace the ABS-ECU. 
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SERVICE ADJUSTMENT PROCEDURES 


14F S19 


Fig. 8 — Pedal height 


Brake Pedal Inspection and Adjustment 


(1) Measure the brake pedal height (A) as illustrated. 

Standard value (A): 176-181 mm (6.9-7.1 in.) 

(2) Start the engine, depress the brake pedal with 
approximately 500 N (410 155.) of force, and measure 
the clearance between the brake pedal and the 
floorboard. 

Standard value (B): 85 mm (3.35 in.) or more 

(3) While the engine is stopped, depress the brake 
pedal two or three times. After thus eliminating the 
vacuum in the brake booster, press the pedal down by 
hand, and confirm that the free play (C) is within the 
standard value range. 

Standard value (C): 3-8 mm (12-31 in.) 


(019-.039 in.) 


14N0151 
Fig. 9 — Lock nut adjustment 


(4) Adjust the brake pedal height. 

1. Sufficiently loosen the stop light switch by 
loosening lock nut. 

2. Adjust the brake pedal height by turning the 
operating rod with pliers (with locking nut 
loosened). 

3. After turning the stop light switch until it 
contacts the pedal stop (until immediately 
before the brake pedal begins to move), turn 
the stop light switch back у; to 1 revolution 
and secure with a lock nut. 


Brake Booster Operating Test 


For simple checking of the brake booster operation, 
carry out the following tests: 


14U0062 


1400061 


When engine is 
stopped 


When engine is 
started 


14U0059 14U0060 


Fig. 10 — Pedal operation 


(1) Run the engine for one or two minutes, and then 
stop it. If the pedal depresses fully the first time but 
gradually becomes higher when depressed succeeding 
times, the booster is operating properly, if the pedal 
height remains unchanged, the booster is defective. 

(2) With the engine stopped, step on the brake pedal 
several times. 

Then step on the brake pedal and start the engine. 

If the pedal moves downwards slightly, the booster 
is in good condition. If there is no change, the booster 
is defective. 

(3) With the engine running, step on the brake pedal 
and then stop the engine. 

Hold the pedal depressed for 30 seconds. If the pedal 
height does not change, the booster is in good 
condition, if the pedal rises, the booster is defective. 

If the above three tests are okay, the booster 
performance can be determined as good. 

If one of the above three tests is not okay, the check- 
valve, vacuum hose, or booster will be defective. 


Fig. 11 — Pedal operation with engine running 
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Check Valve Operation Check 


When checking the check valve, keep the check valve 
fit in the vacuum hose. 
(1) Remove the vacuum hose. 


NOTE: The check valve is press-fit inside the 
vacuum hose. 


(2) Check the operation of the check valve by using 
a vacuum pump. 


Vaccum pump connection | Accept/reject criteria 
Connection at the brake | A negative pressure (vac- 
booster side © cum) is created and held. 
Connection at the intake | A negative pressure (vac- 
manifold side © cum) is not created. 
CAUTION: If the check valve is defective, replace 


it as an assembly unit together with the vacuum 
hose. 


Check valve 


| JF 


NI 
Booster к” 


| Í 2| 
side | KE 


E) manifold 
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Fig. 12 — Check valve (LH drive shown) 


Brake Fluid Level Sensor Check 


The brake fluid level sensor is in good condition if 
there is no continuity when the float surface is above 
“A”, and if there is continuity when the float surface 
is below “A”. 


= 


/ 
14W580 


Fig. 13 — Fluid level sensor 


Bleeding 
CAUTION: Use the specified brake fluid. Avoid 
using a mixture of the specified brake fluid and 
other fluid. 
Specified brake fluid: DOT4. 


Fig. 14 — Master cylinder bleeding 


Bleeding of Master Cylinder 


The master cylinder used has no check valve, so if 
bleeding is carried out by the following procedure, 
bleeding of air from the brake pipeline will become 
easier. (When brake fluid is not contained in the master 
cylinder.) 

(1) Fill the reserve tank with brake fluid. 

(2) Keep the brake pedal depressed. 

(3) Have another person cover the master cylinder 
outlet with a finger. 

(4) With the outlet still closed, release the brake 
pedal. 

(5) Repeat steps 2-4 three or four times to fill the 
inside of the master cylinder with brake fluid. 
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3 (1) 


1440454 


( ): А.Н. drive vehicles 


Fig. 15 — System bleeding 


Bleeding of Brake Pipe Line 
Start the engine and bleed the air in the sequence 
shown in Fig. 15. 
CAUTION: For vehicles with ABS, be sure to 
install a filter to the master cylinder reservoir 
tank when supplying brake fluid. 


Disc Brake Pad Check 


NOTE: The brake pads have wear indicators that 
contact the brake disc when the brake pad 
thickness becomes 2 mm (0.079 in.) and emit 
a squealing sound to warn the driver 


When new When worn 


Wear Е 


Brake 


indicator disc 14G0017 


Fig. 16 — Wear indicator 


Front Disc Brake Pad Check and Replacement 


(1) Check brake pad thickness through caliper body 
check port. 

Standard value: 10.0 mm (0.390 in.) 

Limit: 2.0 mm (0.080 in.) 


4l 


14L0290 


14L0289 


Fig. 17 — Front caliper 


CAUTION: 1. When the limit is exceeded, 
replace the pads at both sides, and also the 
brake pads for the wheels on the opposite side 
at the same time. 

2. If there is a significant difference in the 
thicknesses of the pads on the left and right 
sides, check the sliding condition of the piston, 
lock pin and guide pin. 


(2) Remove guide pin. Lift caliper assembly and 
retain with wires. 


CAUTION: Do not wipe off the special grease that 
is on the guide pin or allow it to contaminate 
the lock pin 


14N0283 


Fig. 18 — Shim position 
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(3) Remove the following parts from caliper support. 
@ Pad and wear indicator assembly Pad assembly 


@ Pad assembly 
Q Clip 
Q Inner shim | 
© Outer shim Outer shim-] £F 
Inner shim 
am 


== ә 


Outer shim 


Inner shim 


14F0097 


Fig. 21 — Grease application 


CAUTION: 1. Make sure that the friction 
surfaces of pads and brake discs are free of 
grease and other contaminants. 

2. The grease should never squeeze out from 


him. 
— around the shi 


Fig. 19 — Measuring hub torque (9) Check brake drag torque as follows: io one 
1. Start engine and hold brake pedal down for Е 
5 seconds. (Pedal depression force approx. 
200 N (44 1Ь5.). 
. Stop engine. 
. Turn brake disc forward 10 times. 
4. Check brake drag toque with spring balance. 
(10) If the difference between brake drag torque and 
hub torque exceeds the standard value, disassemble 


(4) Measure hub torque with pad removed to 2 
measure brake drag torque after pad installation. 3 


NOTE: Tighten the nuts in order to secure the disc 


to the hub. piston and clean the piston. Check for corrosion or 
worn piston seal, and check the sliding condition of 
the lock pin and guide pin. 
(5) Securely attach the pad clip to the caliper Standard value: 70 N (15.4 Ibs.) or less 
support. 4 Nm (3 ft.Ibs.) or less 


(6) Clean piston and insert into cylinder. 


(7) Be careful that the piston boot does not become x Front Disc Brake Thickness Check 
caught, when lowering the caliper assembly and install 4 : 
the guide pin. (1) Remove dirt and rust from brake disc surface. 


Measure disc thickness at 4 locations or more. 
Standard value: 24 mm (0.940 in.) 
Limit: 22.4 mm (0.880 in.) oo 


c 14N0274 


Fig. 20 — Piston bottoming 


: Fig. 22 — Thickness check 
(8) Apply repair kit grease to both sides of the inner 


shims. (2) Replace the discs and pad assembly for both 
Specified grease: Brake grease SAE J310, sides left and right of the vehicle if they are worn 
NLGI No. ! beyond the specified limit. 
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Front Brake Disc Run-Out Check 


(1) Remove the caliper support; then raise the caliper 
assembly upward and secure by using wire. 


14R0310 


Fig. 23 — Checking disc run out 


(2) Place a dial gauge approximately 5 mm 
(0.200 in.) from the outer circumference of the brake 
disc, and measure the run-out of the disc. 

Limit: 0.05 mm (0.0020 in.) or less. 


NOTE: Tighten the nuts in order to secure the disc 
to the hub. 


Front Brake Disc Run-Out Correction 


(1) If the run-out of the brake disc is equivalent to 
or exceeds the limit specification, change the phase of 
the disc and hub, and then measure the run-out again. 

1. Before removing the brake disc, chalk both sides 

of the wheel stud on the side at which run-out 
is greatest. 


Chalk marks 


1440398 


Fig. 24 — Disc phasing 


2. Remove the brake disc, and then place a dial 
gauge as shown in Fig. 25; then move the hub in 
the axial direction and measure the play. 

Limit: 0.05 mm (0.002 in.) 
If the play is equivalent to or exceeds the limit, 
disassemble the hub knuckle and check each part. 


Fig. 25 — Checking hub run-out 


3. [f the play does not exceed the limit specification, 
install the brake disc at a position 180? away from 
the chalk mark, and then check the run-out of 
the brake disc once again. 

(2) If the run-out cannot be corrected by changing 


“the phase of the brake disc, replace the disc. 


Rear Disc Brake Pad Check and Replacement 


(1) Check brake pad thickness through caliper body 
check port. 

Standard value: 10.0 mm (0.390 in.) 

Limit: 2.0 mm (0.080 in.) 


CAUTION: 1. When the limit is exceeded, replace 
the pads at both sides, and also the brake pads 
for the wheels on the opposite side at the same 
time. # 

2. If there is a significant difference in the 
thicknesses of the pads on the left and right 
sides, check the sliding condition of the piston, 
lock pin sleeve and guide pin sleeve. 

/ 


14N0031 


*4N0137 


Fig. 26 — Shim location 
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(2) Remove guide pin. Lift caliper assembly and 
retain with wires. 


CAUTION: Do not wipe off the special grease that 
is on the guide pin or allow it to contaminate 
the guide pin. 


(3) Remove the following parts from caliper support. 


@ Outer shim 
Pad assembly 
@ Pad and wear indicator assembly 
(2 Clip 
© Inner shim A 
© Inner shim B 
(4) Measure hub torque with pad removed to 
measure brake drag torque after pad installation. 


NOTE: To secure the disc to the hub, tighten the 
nuts. 


(5) Secuerly attach the pad clip to the caliper 
support. 


CAUTION: Do not deposit grease or other dirt 
on pad or brake disc friction surfaces 


(6) Clean the piston and insert into cylinder. 

(7) Be careful that the piston boot does not become 
caught when lowering the caliper assembly and install 
the lock pin. 

(8) Apply repair kit grease to both sides of the inner 
shim and outer shim and to the non friction surface 
of the brake pad. 

Specified grease: Brake grease SAE J310, 

NLGI no. 1 


CAUTION: 1. Make sure that the friction 
surfaces of pads and brake discs are free of 
grease and other contaminants. 

2. The grease should never squeeze out from 
around the shim. 


(9) Check brake drag torque as follows: 
1. Start engine and hold brake pedal down for 
5 seconds. Pedal depression force approx. 
200 N [44 lbs.]. 
2. Stop engine. 
3. Turn brake disc forward 10 times. 
4. Check drag torque with spring balance. 
(10) If the difference between brake drag torque and 
hub torque exceeds the standard value, disassemble 
piston and clean piston. Check for corrosion or worn 
piston seal, and check the sliding condition of the lock 
pin and guide pin. 
Standard value: 70 N (15.4 lbs.) or less 
4 Nm (3 #165.) or less 


Rear Brake Disc Thickness Check 


(1) Remove dirt and rust from brake disc surface. 

(2) Measure thickness at 4 locations or more. 

Standard value: 18.0 mm (0.710 in.) 

Limit: 16.4 mm (0.650 in.) 

Replace the discs and pad assembly for both sides 
left and right of the vehicle if they are worn beyond 
the specified limit. 


Rear Brake Disc Run-Out Check 


(1) Remove the caliper support, raise the caliper 
assembly, and secure it by using a wire, etc. 


1440409 
Fig. 27 — Checking disc run-out 


(2) Place a dial gauge approximately 5 mm 
(0.200 in.) from the outer circumference of the brake 
disc and measure the run-out of the disc. 

Limit: 0.08 mm (.0031 in.) or less 


NOTE: To secure the disc to the hub, tighten the 
nuts. 


Rear Brake Disc Run-Out Correction 


(1) If the run-out of the brake disc is equivalent to 
or exceeds the limit specification, change the phase of 
the disc and hub, and then measure the run-out again. 


NOTE: The procedures for checking by changing 
the installation phase of the disc are the same 
as those for the front brake discs. (Refer to 
P. 43). 


(2) If the problem cannot be corrected by changing 
the phase of the brake disc, replace the disc. 


Brake Lining Thickness Check 


(1) Remove the rear brake assembly, raise the rear 
brake assembly and secure it by using a wire, etc. 

(2) Remove the brake drum. 

(3) Measure the wear of the brake lining at the place 
worn the most. 

Standard value: 2.8 mm (0.110 in.) 

Limit: 1.0 mm (0.040 in.) 


Fig. 28 — Checking lining thickness 
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(4) Replace the shoe and lining assembly if brake 
lining thickness is less than the limit if it is not worn 
evenly. 


CAUTION: Whenever the shoe lining assembly is 
replaced, replace both RH and LH assemblies 
as a set to prevent car from pulling to one side 
when braking. 


Brake Drum Inside Diameter Check 


(1) Remove the rear brake assembly, raise the rear 
brake assembly and secure it by using a wire, etc. 

(2) Remove the brake drum. 

(3) Measure the inside diameter of the hub and 14н0085 
drum at two or more locations. 

Standard value: 168 mm (6.600 in.) 

Limit: 169 mm (6.700 in) 


(4) Replace brake drums and shoe and lining Fig. 30 — Drum chalking 
assembly when wear exceeds the limit or is badly 
imbalanced. 


14L0016 


Fig. 29 — Measuring drum diameter 


Brake Lining and Brake Drum Connection Check 


(1) Remove the rear brake assembly, raise the rear 
brake assembly and secure it by using a wirc, etc. 

(2) Remove the brake drum. 

(3) Remove the shoe and lining assembly. 

(4) Chalk inner surface of brake drum and rub with 
shoe and lining assembly. 

(5) replace shoe and lining assembly or brake drums 
if very irregular contact area. 


NOTE: Clean off chalk after check. 
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CHECKING OPERATION OF THE ABS 
(ANTI-LOCK BRAKING SYSTEM) 


Wheel Speed Sensor Output Voltage Check 


(1) Check that the clearance between the wheel speed 
sensor and the rotor are within the standard values. 

(2) Raise up the wheels and release the parking 
brake. 

(3) Remove the control unit harness connector and 
measure from the harness side connector. 


CAUTION: Be sure to remove the connector 
double lock and insert the probe into the 
harness side. Inserting it into the terminal side 
will result in a bad connection. 


——— ee 


BE — === 


[2 [2 


303738 


1430153 


Fig. 30 — Speed sensor checking 


(4) Rotate the wheel to be measured at 
approximately !^-1 rotations per second, and check the 
output voltage using a circuit tester (AC mV range) or 
an oscilloscope. 


Output voltage 
When measuring with a circuit tester: 
70 mV or more 
When measuring with an oscilloscope: 
200 mV p-p or more 


(5) If the output voltage is lower than the above 
values, the reason could be as follows: 
* Excessive clearance between the wheel speed 
sensor pole piece and the rotor. 
* Faulty wheel speed sensor. 
so adjust the wheel speed sensor or replace it. 


Inspecting Wave Forms with an Oscilloscope 


Use the following method to observe the output 
voltage wave form from each wheel sensor with an 
oscilloscope. 

Start the engine, and rotate the front wheels by 
engaging D range. Turn the rear wheels manually so 
that they rotate at a constant speed. 


NOTE: 

1. Check the connection of the sensor 
harness and connector befor using the 
oscilloscope. 

2. The wave form measurements can also be 
taken while the vehicle is actually moving. 

3. The output voltage will be small when the 
wheel speed is low, and similarly it will be large 
when the wheel speed is high. 
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Fig. 31 — Oscilloscope pattern 
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Wave Observation Points 


Phenomenon 


WAVE AMPLITUDE 
IS TOO SMALL, OR 
DOESN'T APPEAR AT 
ALL. 


EXCESSIVE 
VARIATION IN THE 
WAVE AMPLITUDE. 
(HOWEVER, IF THE 
LOWEST 
AMPLITUDE 
OCCURS AT 100mV 
OR ABOVE, THERE 
IS NO PROBLEM). 


NOISE OR 
INTERFERENCE IN 


Inspection of the ABS Hydraulic System 


(1) Jack up the vehicle, and support it on axle stands. 

(2) Release the parking brake, and feel the drag force 
(drag torque) on each road wheel. 

(3) Turn the ignition key to the OFF position and 
set the multi-use tester as shown in Fig. 32. 


CAUTION: Make certain that the ignition switch 
is OFF when the multi-use tester is connected 
or disconnected. 


(4) After checking that the selector lever is in 
neutral, start the engine. 


To the cigarette» 


lighter 
du c) 


NE TEE 
— To the diagnostic 
output terminal. 


Fig. 32 — MUT connection 


Cause 
Wheel speed sensor is faulty. 


Wrong clearance between the pole piece and rotor. 


Excessive runout or eccentricity in the axle hub. 


Faulty wheel speed sensor attachment. Repair the sensor attach- 
ment. 


Chipped or broken rotor teeth. Replace the rotor. 


NOTE: As the wheel speed cable sensor moves in conjunction with the movement of the front and rear 
suspension, the wires might break while driving on rough roads, but may have continuity while driving 
on normal roads. Accordingly, when measuring the wave pattern of the wheel speed sensor voltage, take 
a measurement while shaking the sensor harness to simulate the special conditions of a rough road. 


Suggested remedy 
Replace the sensor. 


Adjust the clearance. 


Replace the hub. 


CAUTION: At this time, check that the ABS 
warning light illuminates for a brief period 
before turning off. If it doesn't turn off, refer 
to the “Troubleshooting” section (P. 7). 


(5) Use the multi-use tester to force-drive the 
actuator. 

(6) Turn the wheel by hand and check the change 
in braking force when the brake pedal is depressed. 

The result should be as shown in the following table. 


N (Ibs.) 
Front wheel 1,800 (397) 
Rear wheel 650 (143) 
NOTE: 


1. When the multi-use tester is used and the 
ABS system is selected, the ABS system will 
switch to multi-use tester mode, and the ABS 
warning light will illuminate. 

2. When the ABS function has been 
interrupted by the fail-safe the multi-use tester 
actuator testing cannot be used. 
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Inspecting the Motor Relay and Valve Relay 


Remove the hydraulic unit connectors and connector 
bracket. 


Fig. 33 — Relay location 
Motor Relay Continuity Check 


Motor relay 


14A0235 


Between terminals 
® and © 


Between terminals | No continuity 
© and © (%0) 


Between terminals | Continuity 
® and © (approx. 0) 


When there is 
current 


When there is 
current between 
terminals © and © 


Valve relay 


Valve relay continuity check 


When there is no 
current 


Between terminals 
© and © 


14A0238 
80 + 250 


Between terminals 
@ and @ 


Between terminals 
@ and @ 


When there is 
current between 
terminals @ and @ 


Between terminals 
@ and G 


No continuity 
(approx. 9) 


No continuity 
(22) 


No continuity 
(90) 


Between terminals 
@ and © 


(When energizing coil is at normal temperature (20° + 15°C 
[68° + 27*F]) 


Fig. 34 — Motor relay continuity 


Continuity 
(approx. OQ) 


(When energizing coil is at normal temperature (20? + 15°C 
[68° + 27°F])) 


Fig. 35 — Valve relay continuity 
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BRAKE PEDAL 
Removal and Installation 


30 Nm 
22 ft.lbs. 


10 ft.Ibs. 


Post-installation Operation 
* Barke Pedal Adjustment 
(Refer to P. 39.) 


Fig. 36 — Pedal assembly 


Stop Light Switch Removal steps 


1. Stop light switch connector 
2. Stop light switch 


Brake Pedal Removal Steps 


1. Stop light switch connector 
2. Stop light switch 

. Brake pedal return spring 

. Snap pin 

. Washer 

. Clevis pin 

. Bushing 

. Spacer 

. Brake pedal 

. Member assembly 


© \© соз от AW 


к- 


14A0256 


Fig. 37 — Grease location 


=s PA 
la © 
I 
© 2! 1480101 


Fig. 38 — Clevis pin assembly 


1410142 


No continuity Continuity 


Em 


4 mm (16 іп.) 
1410171 


«Vehicles with auto-cruise 
control system» 


14L0170 


Fig. 39 — Switch testing 


Inspection 


* Check the bushing for wear. 
* Check the brake pedal for bend or twisting. 
* Check the brake pedal return spring for damage. 


Stop Light Switch 


Connect a circuit tester to the stop light switch, and 
check whether or not there is continuity when the 
plunger of the stop light switch is pushed in and when 
it is released. 

The stop light switch is in good condition if there 
is no continuity when the plunger is pushed in to a 
depth of within 4 mm (0.160 in.) from the outer case 
edge surface, and if there is continuity when it is 
released. 

For vehicles with auto-cruise control system, the 
check for continuity should be made at connectors “a” 
and “b” of the stop light switch. 
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MASTER CYLINDER AND BRAKE BOOSTER 
Removal and Installation 


Pre-removal Operation Brake tube flare nuts 
* Draining of Brake Fluid 


Post-installation Operation 
* Supplying Brake Fluid 
* Bleeding (Refer to P. 40) 
* Adjustment of Brake Pedal | 
(Refer to P. 39 
Sealant: 3M ATD Part 
15 Nm No. 8663, 8661 
11 ft.Ibs. or equivalent 


15-18 Nm 
11-13 ft.Ibs. 


10 ft.Ibs. 


Ke 


| 1480104 


Master cylinder removal steps Brake booster removal steps 

1 Brake fluid level sensor connector . Brake pipe and master cylinder 

2. Brake pipe and master cylinder . Vacuum hose (with check valve) 
* Adjustment of clearance between brake Fitting 


booster push rod and primary piston Snap pin 
Washer 


Clevis pin 
Brake booster 
Sealer 


ж 


© 00 ~ Фу m p O N 


* Refer to service points of installation. 


Fig. 40 — Master cylinder and brake booster components (LH drive shown) 
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SERVICE POINTS OF INSTALLATION 
Connection of the Vacuum Hose 


(1) Install to the pipe part of the brake booster so 
that the amount of insertion of the vacuum hose is as 
shown in Figure 41. 


CAUTION: The check valve and the pipe part of 
the brake booster must not touch each other 


(2) Insert securely and completely until the vacuum 
hose at the engine side contacts the edge of the 
hexagonal part of the fitting, and then secure by using 
the hose clip. 


Check valve 
20-23 mm (.78- 90 in.) 


Vacuum hose 


14A0395 


Fig. 41 — Check valve 


Adjustment of Clearance Between Brake Booster 
Push Rod and Primary Piston 


Adjust the clearance (A) between the brake booster 
push rod and primary piston. 

Calculate clearance A from the B, C and D 
measurements A = B-C-D. 
Standard value (A): 0.65-0.85 mm (0.026-0.033 in.) 


Push rod 


Primary piston 


Fig. 42 — Push rod adjustment 


14У/590 


Straight scale 


1573 


Fig. 43 — Push rod measuring procedure 


If the clearance is not within the standard value 
range, adjust by changing the push rod length by 
turning the screw of the push rod. 


1480050 


14W648 


Fig. 44 — Push rod adjustment 
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DISASSEMBLY AND REASSEMBLY (MASTER CYLINDER) | eT. 


Master cylinder kit 


14N0213 14Ғ0075 


Brake fluid: DOT3 or DOT4 | 


14М0214 


. Reservoir tank 
. Reservoir seal 
. Piston stopper bolt 
Disassembly steps | сөз ring 
. Reservoir cap assembly . Primary piston assembly 
. Diaphragm Secondary piston assembly 
. Reservoir. cap . Master cylinder body 
Filter 
Brake fluid level sensor Caution 
. Float Do not disassemble the primary and secondary 
Reservoir stopper bolt piston assembly. 


= 
* Refer to service points of disassembly [N | Non reusable part. 


Fig. 45 — Master cylinder components (LH drive shown) 


SERVICE POINTS OF DISASSEMBLY Inspection 


Disassembly of Piston Stopper Bolt e Check the inner surface of master cylinder body 
for rust or pitting. 
• Check the primary and secondary pistons for rust, ES 
Scoring, damage or wear. 
e Check the diaphragm for cracks and wear. 


Remove the piston stopper bolt, while depressing the 
piston. 


«тх, 


Fig. 46 — Stopper bolt location 


Disassembly of Piston Stopper Ring 


14L0193 


Remove the piston stopper ring, while depressing the 
piston. Fig. 47 — Circlip removal 
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Pre-removal Operation Post-installation Operation 
* Draining of Brake Fluid e Supplying Brake Fluid 


* Bleeding Brake Lines 
(Refer to P. 40) 


Inspection 


* Check the brake pipes for cracks, crimps and cossosion. 
* Check the brake hoses for cracks, damage and leakage. 
* Check the flared brake line nuts for damage and leakage. 


Flared brake line nuts 
15 Nm 
1.5 kgm 
11 6.155. 


COC et 


14F038 


. Brake hose 
. Brake pipe 
. Brake pipe 
. Brake pipe 
. Brake pipe (A) 
. Brake pipe (B) 


1 
2 strut) 

3 

4 

5 

6 

7. Brake pipe (main LH) 
8 

10 

12 

13 


front RH) 
front LH) 


VES. 2, ы, енн, са, ы, 


. Brake pipe (main RH) 

. Connector assembly 

. Brake pipe (rear RH) 

. Brake pipe (rear LH) 
* 14. Hydraulic unit 


14М0114 


SERVICE POINTS OF INSTALLATION 
Connection of the Pipes to the Hydraulic Unit 


Connect the pipes to the hydraulic unit as shown in the illustration. 
. Hydraulic unit — front brake (L.H.) 
. Hydraulic unit — rear brake (R.H.) 
. Hydraulic unit — front brake (R.H.) 
Hydraulic unit — rear brake (L.H.) 
. Hydraulic unit — master cylinder 
(for left front and right rear) 
Hydraulic unit — master cylinder 
(for right front and left rear) 


о OU! RON 


* Refer to service points of installation 


Fig. 48 — System components 
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FRONT DISC BRAKE 
Removal and Installation 


11 ft.lbs. СӨ 


90 Nm 
65 ft.Ibs. 


14NO140 


1. Connection for brake hose and the brake tube 
* 2. Front brake assembly 
3. Brake disc 


* Refer to service points of installation 


Fig. 49 — Front caliper removal 


Inspection 
* Check the brake disc for damage. 


Service Points of Installation 
Installation of Front Brake Assembly 


(1) Measure hub torque with pad removed to 
measure brake drag torque after pad installation. 


NOTE: To secure the disc to the hub. Tighten the 
nuts. 


1440400 


Fig. 50 — Hub turning torque 


(2) After installing the caliper support to the 
knuckle, compress the piston, and then install the 
caliper body. 


Cc 14М0274 


Fig. 51 — Piston compressing 


(3) Check brake drag torque as follows: 
1. Start engine and gold brake pedal down for 
5 seconds. Pedal depression force approx. 
200 N [44 lbs]. 
2. Stop engine. 
3. Turn brake disc forward 10 times. 
4. Check brake drag torque with spring balance. 


1440399 


Fig. 52 — Assembly torque test 


(4) If the difference between brake drag torque and 
hub torque exceeds the standard value, disassemble 
piston and clean the piston. Check for corrosion or 
worn piston seal, and check the sliding condition of 
the lock pin and guide pin. 

Standard value: 70 N (15.4 155.) or less 

4 Nm (3 ft.Ibs.) or less 


35 - 7 - 55 


FRONT DISASSEMBLY АМО REASSEMBLY 


75 Nm @ 


54 ft.Ibs. 
~ 9 
4 2 


14М0286 


Caliper assembly disassembly steps 
* 1. Guide pin 
. Lock pin 
. Bushing 
. Caliper support (pad, clip, shim) 
Boot 


Piston boot 
. Piston 
. Piston seal 
10. Caliper body 


2 
3 
4 
5 
6. Boot ring 
7. 
8 
9 


Seal and boots 
repair kit 


Pad assembly disassembly steps 
. Guide pin 
. Lock pin 
. Bushing 
. Caliper support (pad, clip, shim) 
. Pad assembly (with wear indicator) 
. Pad assembly 
. Outer shim 
. Inner shim 
. Clip 


[N] Non reuseable part 


* Refer to service points of 
Assembly/disassembly 


Fig. 53 — Front caliper components 
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LUBRICATION POINTS 


14L0127 14A0541 


Grease: Repair kit grease (orange) 


МҮ184 
Caution 
The piston seal inside the seal 
and boot kit is coated with spe- 
cial grease, so do not wipe this 
grease off. 


Brake fluid: DOT3 or DOTA 


3410295 


5 


1440541 Modem 


Grease: Repair kit grease (orange) Grease: Repair kit grease (orange) 


Fig. 54 — Lubrication points 
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1440553 


1440552 


Fig. 55 — Piston removal 


Service Points of Disassembly 


When disassembling the rear disc brakes, disassemble 
both sides (left and right) as a set. 


Removal of Piston Boot/Piston 


Pump in compressed air through the brake hose 
installation hole and remove the pistons and piston 
boot. 


CAUTION: When removing the pistons, be sure 
to use the handle of a plastic hammer and 
adjust the height of the two pistons while 
pumping in air slowly so that the pistons 
protrude evenly. 

Do not remove one piston completely before 
trying to remove the other piston because it will 
become impossible to remove the second piston. 


Removal of Piston Seal 


(1) Remove piston seal with finger tip. 


Piston seal 


14A0551 


Fig. 56 — Seal removal 


CAUTION: Do not use a screwdriver or other tool 
to prevent damage to inner cylinder. 


(2) Clean piston surface and inner cylinder with 
trichloroethylene, alcohol or specified brake fluid. 
Specified brake fluid: DOT4. 


Inspection 


* Check cyinder for wear damage or rust. 

* Check piston surface for wear, damage or rust. 

* Check caliper body or sleeve for wear. 

* Check pad for damage or adhesion of grease, 
check backing metal for damage. 

* Check wear indicator for damage. 


Pad Wear Check 


Measure thickness at the thinnest and worn area of 
the pad. Replace pad assembly when pad thickness is 
less than the limit value. 

Standard value: 10 mm (0.390 in.) 

Limit: 2.0 mm (0.080 in.) 


14U0072 
Fig. 57 — Pad thickness 


Service Points of Reassembly 
Installation of Boot/Bushing/Lock Pin/Guide Pin 


(1) Grease parts as illustrated with specified grease. 

Specified grease: Repair kit grease (orange). 

(2) Install the guide pin and lock pin as illustrated 
so that each head mark of the guide pin and the lock 
pin matches the indication mark (“G” or *L") located 
on the caliper body. 


Lock pin 


Guide pin 


€ 1440541 


Lock ріп 


Guide pin 


14,0294 


Fig. 58 — Grease application 
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REAR DISC BRAKE 
Removal and Installation 


Pre-removal Operation 
* Draining of Brake Fluid 


Flared brake line nuts 


15 Nm 
11 6.165. 
Post-installation Operation п 
* Brake Fluid Filling 
• Brake Line Bleeding ШІП Er 
(Refer to P. 40) gee 


Removal steps 


1. Connection for the brake hose 
* 2. Rear brake assembly 
3. Brake disc 


Inspection 
* Check the brake disc for damage 


Service Points of installation 
Installation of Rear Brake Assembly 


Install by the same procedure as for the front brake assembly. 
(Refer to P. 54). 


* Refer to service point of installation 


Fig. 59 — Rear disc brake 
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REAR DISASSEMBLY AND REASSEMBLY <Sedan> 


M35NA-- 


27 Nm 
20 ft.lbs. 


e 


14N0154 


< 

Caliper assembly disassembly steps уы 35 ix 
* 1. Lock pin В) 

2. Caliper support (pad, clip, shim) D 

3. Sleeve 6) 

4. Lock pin boot š 

5. Guide pin boot 14N0155 

6. Boot ring ir ki 
* 7 Piston Doot Seal and boot repair kit 
* 8. Piston 
* 9. Piston seal 

10. Caliper body 


Pad assembly disassembly steps 
* 1. Lock pin 
2. Caliper support (pad, clip, shim) 
11. Pad and wear indicator assembly 
12. Inner shim B 
13. Inner shim A 
14. Pad assembly 
15. Outer shim 
16. Clip 


Grease — (2 


* Refer to service points of disassembly 


Fig. 60 — Rear caliper components 
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REAR DISASSEMBLY AND REASSEMBLY <Wagon > 


27 Nm 
20 ft.lbs. @ 


27 Nm | 


20 ftibs. © 


Caliper assembly disassembly steps 
Lock pin 

. Caliper support (pad, clip, shim) 
Sleeve 

. Lock pin boot 

Boot ring 

. Piston boot 

. Piston 

. Piston seal 

. Caliper body 


оомо > ом 


Pad assembly disassembly steps 
. Lock pin 
. Caliper support (pad, clip, shim) 
. Pad assembly 
. Pad and wear indicator assembly 
. Outer shim 
lip 


* Refer to service points of disassembly 


Fig. 61 — Rear caliper components 


LUBRICANT POINTS 


14L0125 


14Ү184 


Caution 

The piston seal inside the seal 
and boot kit is coated with 
special grease, so do not wipe 
this grease off. 


Brake fluid: DOT3 or DOT4 


1410327 
n 


Grease: Repair kit grease 
(orange) 


Fig. 
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14L0126 


Grease: Repair kit grease 
(orange) 


62 — Repair grease application 


“7 


- ЛИН 


14,0124 


Grease: Repair kit grease 
(orange) 


1480357 


Grease: Brake grease SAE 
J310, NLGI No. 1 

Caution 

Do not deposit grease or other 

dirt on pad or brake disc fric- 

tion surfaces. 


14NO154 
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Service Points of Disassembly 

When disassembling the rear disc brakes, disassemble 
both sides (left and right) as a set. 
Removal of Piston Boot/Piston 


Protect caliper body with cloth. Blow compressed 
air through brake hose to remove piston boot and 
piston. 


CAUTION: Blow compressed air gently. 


14NO139 


Fig. 63 — Piston removal 


Removal of Piston Seal 
(1) Remove piston seal with finger tip. 


CAUTION: Do not use (—) screwdriver or other 
tool to prevent damage to inner cylinder. 


(2) Clean piston surface and inner cylinder with 
trichloroethylene, alcohol or specified brake fluid. 
Specified brake fluid: DOT4. 


Fig. 64 — Seal removal 


Inspection 


* Check cylinder for wear, damage or rust. 

* Check piston surface for wear, damage or rust. 

* Check caliper body or sleeve for wear. 

* Check pad for damage or adhesion of grease, 
check backing metal for damage. 

* Check wear indicator for damage. 


ES 


P 


Pad Wear Check ET 


Measure thickness at the thinnest and worn area of 
the pad. Repiace pad assembly when pad thickness is 
less than the limit value. 

Standard value: 10 mm (0.390 in.) 

Limit: 2.0 mm (0.080 in.) 


1400072 


Fig. 65 — Pad thickness nce 


ut. 


— 
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A.B.S. HYDRAULIC UNIT 
Removal and Installation 


Flared brake line nuts 


15 Nm 
11 ft.lbs. 


стоп abo 


14F038 


Relay removal steps 


1. Hydraulic unit connector 
2. Connector bracket 

3. Clip 

4. Motor relay 

5. Valve relay 


Hydraulic unit removal steps 


Hydraulic unit connector 
Connector bracket 

Clip 

Brake pipe 

Д/С pressure clamp boit 
Condense tank 
Condense tank bracket 
4WS oil lever connector 
Bolt 

Hydraulic unit ; 

. Hydraulic unit bracket 


* Refer to service points of removal. 


12 Nm 
9 ft.lbs. 


1. 
2. 
3. 
6. 
72 
8. 
9. 
0. 
1. 
2. 
3 


1 
1 
* 1 
1 


Caution 

1. Do not dismantle the hydraulic unit, as the 
inside contains high pressure brake tluid. 

2. Do not refill the hydraulic unit reserve tank, 
even if the fluid level drops. When the fluid 
level drops below the MIN line, the hydraulic 
unit should be replaced. 

. The accumulator contains high pressure 
nitrogen gas, so keep it away from flames. 

. Do not loosen or remove the safety plug in the 
lower section of the accumulator, except when 
disposing of the hydraulic unit. 


Pre-removal Operation 
* Draining of Brake Fluid 


Pre-installation Operation 

е Supplying Brake Fluid 

* Bleeding Brake Lines (Refer to P. 40) 

* Checking by Using the Multi-Use 
Tester (Refer to P. 47) 


23 Nm ——o 
17 ftlbs. 99: 


14N0208 


. Do not throw the accumulator into fire, drill 


holes, press, or weld without first releasing the 
gas. 


. When disposing of the hydraulic unit, first 


release the gas by turning the safety plug two 
or three times to loosen it, and wait about 3 
minutes until the hissing sound can no longer 
be heard and all the gas has escaped. Hemove 
the plug before disposal. 


Fig. 66 — Hydraulic unit 
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Service Points of Removal z Poan 
Removal of Hydraulic Unit 


Remove the hydraulic unit by pushing it backwards 
so that it doesn’t touch the piping of the A/C receiver. 


CAUTION: 

1. Be careful during removal of the hydraulic 
unit as the unit is heavy. 

2. Do not dismantle the hydraulic unit, as the 
inside contains high pressure brake fluid. Also, 
the brake pipes shown contain high pressure 
brake fluid, so this pipe should never be 
disconnected. 

3. Do not drop the hydraulic unit or subject 
it to shocks. 

4. Do not turn the hydraulic unit upside 
down or put it on its side. 

5. Do not refill the hydraulic unit reserve 
tank, even if the fluid level drops. When the 
fluid level drops below the MIN line, the 
hydraulic unit should be replaced. 

6. The accumulator contains high pressure 
nitrogen gas, so keep it away from flames. 

7. Do not loosen or remove the safety plug 
in the lower section of the accumulator, except 
when disposing of the hydraulic unit. 

8. Do not throw the accumulator into fire, 
drill holes, press, or weld without first releasing 
the gas. 

9. When disposing of the hydraulic unit, first 
release the gas by turning the safety plug two 
or three times to loosen it, and wait about 3 
minutes until the hissing sound can no longer 
be heard and all the gas has escaped. Remove 
the plug before disposal. 


Inspection 


For inspection of the motor relay and the valve relay, 
refer to P. 48. 


VEN 


Y^ 
ба 


14N0125 


Fig. 67 — Accumulator decommissioning 
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A.B.S. WHEEL SPEED SENSOR 
Removal and Installation 


Pre-removal Operation 
* Removal of the Splash Shield 
(Refer to Group 42) 


Post-installation Operation 

* Checking of the Wheel Speed 
Sensor Output Voltage 
(Refer tp P. 46) 

* installation of the Splash Shield 
(Refer to Group 42) 


14N0106 


Front speed sensor removal steps 


* 1. Front toothed rotor 
2. Clip 
* 3, Front speed sensor 
* 4. Frot speed sensor bracket 


Rear speed sensor removal steps 


* 5, Rear toothed rotor 
6. Clip 


* 7. Rear speed sensor 
* Refer to service points of removal/installation. 


Fig. 68 — Wheel speed sensors 
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Service Points of Removal 


Removal of Toothed Rotor Speed Sensor 


CAUTION: 

1. Be careful when handling the pole piece 
at the tip of the speed sensor and the toothed 
edge of the rotor so as not to damage them, as 
they are easily chipped if knocked. 

2. Care must be taken not to scratch or scar 
the rotor's toothed surface, and not to drop it. 

If the rotor’s toothed surface is chipped or 
the rotor is deformed, it might not be able to 
accurately sense the wheel rotation speed and 
as a result the system might not perform 
normally. 


1480144 


Fig. 69 — Speed sensor pole 
Inspection 


Speed Sensor Check 


(1) Check whether any metallic foreign material has 
adhered to the pole piece of the speed sensor tip, and 
if so, remove it. 

Also check whether the pole piece is damaged, and 
if so, replace it with a new one. 


CAUTION: The pole piece is magnetized because 
of the magnet built into the speed sensor, with 
the result that metallic foreign material easily 
adheres to it. Moreover, the pole piece may not 
be able to function and correctly sense the wheel 
rotation speed if it is damaged. 
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Fig. 70 — Sensor check 


(2) Measure the resistance between the speed sensor 
terminals. 
Standard value: Front 1.4-2.2 kQ 
Rear 1.3-2.1 kQ 


If the internal resistance of the speed sensor is not 
within the standard value, replace it with a new speed 
sensor. 

(3) Check the speed sensor cable for breakage, 
damage or disconnection; replace with a new one if 
a problem is found. 


NOTE: When checking for cable damage, remove 
the cable clamp part from the body and then 
bend and pull the cable near the clamp to check 
whether or not temporary disconnection occurs. 


Toothed Rotor Check 


Check whether rotor teeth are broken or deformed, 
and if so, replace the rotor. 
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Fig. 7] — Rotor inspection 


Service Points of Installation 
Installation of Rear Speed Sensor 


Insert a feeler gauge into the space between the speed 
sensor's pole piece and the rotor's toothed surface and 
then tighten the speed sensors at the position where 
the clearance is the standard value. 

Standard value: 0.2-0.7 mm (0.008-0.028 in.) 


NOTE: Check to be sure that there is no contact 
of the speed sensor's pole piece and the rotor's 
toothed surface when the rear hub assembly is 
slowly rotated one full turn. If there is contact, 
it is probable that the rotor or the rear hub is 
installed incorrectly, recheck installation. 


e» 
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Fig. 72 — Rotor clearance 


um 
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Installation of Front Speed Sensor Bracket 


Assemble the speed sensor and the speed sensor 
bracket. 


NOTE: 

1. The shapes are different for the left and 
right speed sensor brackets. Each bracket has 
an identification symbol, so be sure to note 
these symbols and install correctly. 

FR: indicates that the bracket is for the front 
speed sensor. 

R: Indicates that the bracket is for the right 
wheel. 

L: Indicates that the bracket is for the left 
wheel. 


Check to be sure, when installing the speed sensor 
to the bracket, that the letters FR’ are visible. 
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Fig. 73 — Sensor bracket identification 


Installation of Front Speed Sensor 


Insert a feeler gauge into the space between the speed 
sensor's pole piece and the rotor's toothed surface and 
then tighten the speed sensor at the position where the 
clearance is the standard value all around. 

Standard value: 0.3-0.9 mm (0.012-0.035 in.) 


NOTE: If the clearance between the speed sensor's 
pole piece and the rotor's toothed surface is not 
within the standard value range, it is possible 
that the rotor is incorrectly installed, recheck 
installation. 
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Fig. 74 — Rotor clearance 


35-7 - 68 


A.B.S. ELECTRONIC CONTROL UNIT | а 


Removal and Installatio 
stallation Post-installation Operation 


* Checking of the Anti-lock Brake 
Pre-removal Operation System (Refer to P. 7) _ 
• Removal of the Trunk Side Trim * Installation of the Trunk Side Trim 
(L.H.) (Refer to Group 52) (L.H.) (Refer to Group 52) 


Removal steps 


1. ABS-ECU connector 
2 ABS-ECU 
3. Bracket 
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Post-installation Operation 
* Checking of the Anti-lock Brake 


Pre-removal Operation System (Refer to Group 35) _ 
• Removal of the Trunk Side Trim * installation of the Cargo area Side Trim 


(L.H.) (Refer to Group 52) (L.H.) (Refer to Group 52) 


« Wagon» 


Removal steps 


1. ABS-ECU connector 
2. ABS-ECU 


Fig. 75 — ECU location 
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GROUP 36 — PARKING BRAKES 
SECTION 0 — INDEX 


Section Page 
Subject Number Number 


INDEX: rp" 0 
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SERVICE CHECKS AND ADJUSTMENTS............... 3 
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PARKING BRAKE АЅЅЕМВІҮ......................... 4 
Parking Brake Геуег................................... l 
Parking Brake Cables .................................. 1 
Drum-in-Disc Brake Assembly.......................... 3 


WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — SERVICE DIAGNOSIS 


Cable seized Lubricate or replace cable 


BRAKES DRAGGING 


PARKING BRAKE 
LEVER VERY HARD TO 
ENGAGE 
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SECTION 2 — SPECIFICATIONS AND GENERAL INFORMATION 
SPECIFICATIONS 


Parking brake type ............................... Mechanical brake acting on the rear wheels. 
Drum-in-disc arrangement 

Parking brake control ............................ Lever type 
Cable arrangement ............................... 
Parking brake lever stroke......................... 3-5 notches @ 196N-force 
Maximum diameter of park brake (inner) drum...... 
Specified Crease eed. L cose оа ea ec Ale Brake grease SAE J310, NLGI 0 
Shoes and linings 

Adjustment y сала ои aps аа Oa ee s 

Lining length x width x thickness ................ 

Lining service replacement thickness.............. 

Lining material гуре............................ L610 Non-Asbestos 
Cable identification .............................. L.H.S.-White, R.H.S.-No colour 


TORQUE SPECIFICATIONS 


Nm 

Caliper to stub axle bolts ......................... 50-60 
Caliper guide pin bolts ........................... 30-34 
Backing plate to stub axle БоЇ5.................... 50-60 
Wheel nuts; saxum as oo eta el алара ERR ДО erai 90-110 
Vehicles with ABS 

Rear toothed rotor mounting bolts ............... 9-14 

Rear speed sensor пш.......................... 9-14 
Reaction bolt and пш............................ 70-90 
Parking brake 4гар............................... 4.3-4.5 kgf 


. Parking brake lever @ 
Stay 

. Equalizer 

. Backing plate 

. Cables 

. Exterior clamps 

Caliper 

. Disc/Drum assembly 
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Fig. 1 — Parking brake component location 


GENERAL INFORMATION 


The rear disc assembly incorporates an internal drum 
which is used for the parking brake mechanism. 

The parking brake drum assembly operates on the 
duo servo principal, whereby the primary or front shoe, 
is forced against the drum by pressure from the 
actuator. The force is then transferred into the 
secondary shoe, which results in a very high 
multiplication of forces, due to the two shoes self- 
wrapping with drum rotation. 

The self-wrapping action is a direct result of the 
shoes being allowed to pivot freely at the adjuster end. 

Access for adjustment of the shoes is through a hole 
in the wheel mounting face of the disc. 


NOTE: The adjusters on both sides have a right- 
hand thread. This means in order ro reduce the 
shoe-to-drum clearance, the adjuster wheel must 
be turned down. 


Drum/Disc 


Backing 
plate 


Fig. 2 — Disc assembly components 
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SECTION 3 — SERVICE CHECKS AND ADJUSTMENTS 


PARKING BRAKE SHOE ADJUSTMENT 


It will be necessary, to adjust the lining to drum 
clearance when there is excessive travel in the parking 
brake. 


(1) With the rear of the vehicle raised and supported 
on jack stands (see Group 00 — General Information 
for jacking points) remove the wheel and tyre 
assemblies. 


NOTE: Under no circumstances should the 
parking brake cable be adjusted before the shoes 
are adjusted. 


(2) Install two wheel nuts diagonally opposite and 
tighten them. 

(3) Align one disc drum access hole with the 
adjuster star wheel. 


(4) Insert a suitable flat tool through the hole and 
adjust the brake shoes in both rear brakes until they 
just contact the disc/drums. (Move the star wheel 
down to tighten), refer Fig. 1. 


Fig. 1 — Adjusting shoe-to-drum clearance 


Fig. 2 — Parking brake drag check 


(5) Remove the bottom guide pin bolt of the caliper 
and the brake hose retaining clip. 


(6) Swing the caliper up and support so that it is 
no longer in contact with the disc. 


(7) Remove the pads. 
(8) Tie a piece of string to a wheel stud and wrap 
it around the other studs a couple of times, refer Fig. 2. 
(9) Attach the spring scale. 
NOTE: Make sure that the string is perpendicular 
to the centre line of the last stud it touches 
before commencing the check, refer Fig. 3. 


Fig. 3 — Correct testing angle 


(10) Slowly pull the spring scale so that the disc 
assembly rotates and take a reading from the scale. 

(1) Move the adjuster gradually (whichever 
direction applicable) until the parking brake drag is 
within specifications. 

(12) Once this has been achieved, back off the 
adjuster another 5 notches. 


(13) Adjust the parking lever stroke (detailed this 
section) within specifications. 

(14) Install brake pads into caliper mounting bracket 
and swing caliper down over pads. Install lower guide 
pin bolt and tighten to specified torque. 


CAUTION: Ensure both inner and outer pads are 
correctly located in the caliper mounting 
bracket. 


(15) Remove the two wheel nuts and reinstall the 
wheel and tyre assemblies. Then tighten the nuts to the 
specified torque in a diagonal sequence. 

(16) Turn the rear wheels to confirm that the rear 
brakes are not dragging. 


PARKING BRAKE LEVER SWITCH CHECK 

(1) Remove the console assembly, refer Gróüp 52. 

(2) Disconnect the connector of the parking brake 
switch, and connect an ohmmeter to the parking brake 
switch and a suitable earth, refer Fig. 4. 

(3) The parking brake switch is functional if there 
is continuity when the parking lever is applied and no 
continuity when it is released. 
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Fig. 4 — Ohmmeter connection 


PARKING LEVER STROKE CHECK AND 
ADJUSTMENT 


(1) Pull the parking brake lever with a force of 
approximately 196N and count the number of notches. 


(2) If the parking brake lever stroke is not within 
specifications, adjust as follows. 


(3) Remove the floor consol, refer Group 52. 


(4) Loosen the adjusting nut to the end of the rod, 
thus freeing the parking brake cables, refer Fig. 5. 


Fig. 5 — Loosening the parking brake cable 


(5) Jack up the vehicle, support on jack stands (see 
Group 00-General Information for jacking points), 
remove the tyre and wheel assemblies and install two 
wheel nuts diagonally apposite and tighten. 


(6) Refer to parking brake shoe adjustment this 
section and perform the adjustment. 

(7) Turn the adjusting nut on the Parking lever 
assembly rod to bring the lever stroke within 
specifications. 


NOTE: If the number of notches engaged is less 
than specified, the cable is adjusted too tight. 
This will result in brake drag and shoe glazing. 


(8) After making the adjustment, be sure that there 
is no play between the adjusting nut and the pin. Also 
check that the adjusting nut is securely held at the nut 
holder. 


(9) After adjusting the parking lever stroke and with 
the parking brake lever released, turn the rear wheels 
to confirm that the rear brakes are not dragging. 


PARKING BRAKE BURNISHING PROCEDURE 


NOTE: This procedure must be performed 
whenever the parking brake shoes are replaced. 


(1) Drive the vehicle at 50 km/hr in a forwards 
direction and pull the parking brake lever with a force 
of 100N and drive for 100m. Repeat 5 times. 

(2) Drive the vehicle at 5 km/hr in reverse and pull 
the parking brake lever with a force of 1005 and drive 
for 100m. Repeat twice. 

(3) These steps will ensure normal parking brake 
operation. 
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SECTION 4 — PARKING BRAKE ASSEMBLY 


PARKING BRAKE LEVER 
Removal 
(1) Remove the floor console, refer Group 52. 
(2) Loosen the adjusting nut right off the cable rod. 


(3) Unbolt the parking brake assembly from the 
floor and remove the stay and bush from the assembly. 


(4) Remove the parking brake switch from the lever 
by undoing the bolts. 


Fig. 1 — Parking brake lever assembly components 


(5) Inspect the parking brake lever ratchet for wear. 


Installation 
(1) Apply a coating of the specified grease to the 
inner surface of the bushing, refer Fig. 2. 


(2) Apply a coating of the specified grease to each 
sliding part of the ratchet plate and the ratchet pawl, 
refer Fig. 3. 


Fig. 2 — Applying grease to bush 


Fig. 3 — Applying grease to lever assembly 


(3) Install the switch and stay (with the bush 
installed) to the lever assembly. 


(4) Bolt assembly to floor. 


(5) Install the adjusting nut and adjust the cable to 
give you the correct lever stroke specification. 


(6) Replace the console. 
NOTE: It is important that you remember to 


perform the parking lever stroke adjustment 
after installing the assembly. 


PARKING BRAKE CABLES 
Removal 
(1) Remove the floor console, refer Group 52. 


(2) Remove the adjusting nut from the end of the 
cable rod and cables from the equalizer. 


(3) Remove the rear seat cushion, refer Group 52. 


(4) Remove the parking brake cable clamps, refer 
Fig. 4. 


МЫ Remove 


bolts 


Fig. 4 — Removing cable clamps 
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(5) Remove the grommets from the body. 

(6) Jack the vehicle up at the rear and remove the 
wheel assemblies. 

(7) Remove the caliper attaching bolts and support 
the caliper assembly. Remove the disc/drum assembly, 
refer Fig. 5. 


NOTE: Do not let the caliper hang from the brake 
hose. 


Fig. 5 — Removing caliper and disc/drum 


(8) Remove the hub and brake shoes (refer to Drum- 
in-Disc assembly — this section). 

(9) Remove the parking brake cable from the 
actuator attached to the shoe and lining assembly. 

(10) Remove the circlip from the back of the backing 
plate to release the cable, refer Fig. 6. 


Fig. 6 — Circlip removal 


(11) Remove all of the cable mounting clamps from 
underneath the vehicle and remove the parking brake 
cables, refer Fig. 7. 


Fig. 7 — Exterior mounting clamp location 
(left hand-sedan shown) 


Installation 


NOTE: Before installing cables, check for the 
identification mark so as to put the cables on 
the appropriate sides. 


To install the parking brake cables, simply reverse 
the removal steps noting the following: 

(1) Add a suitable sealant to the two body-to-cable 
grommets before installing. Also pay attention to 
grommet mounting direction. 

(2) When tightening exterior cable clamps, tighten 
clamps “A” and "C" both sides (refer Fig. 7) first, then 
apply the hand brake before tightening “B” to give you 
the natural routing of the cable. 


Sealant 


4 
ay attention to grommet 
ouning direction 


Fig. 8 — Sealant application 
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DRUM-IN-DISC BRAKE ASSEMBLY 
Removal 


(1) Jack up the rear of the vehicle and place on 
safety stands. (Refer to Group 00 for jacking points.) 


(2) Remove the wheel assemblies. 

NOTE: Vehicles with A.B.S. remove the rear speed 
sensor. Do not damage the pole piece of the 
sensor. 


(3) Remove the caliper attaching bolts and support 
the caliper assembly. 


NOTE: Do not let the caliper hang from the brake 
hose. 


(4) Remove the disc. If removal is difficult, insert 
bolts into the threaded holes of the disc and tighten 
the bolts to remove the disc. 


. Backing plate 

. Stub axle 

Stay 

Guide pin 

. Shoellining assembly 

. Adjuster spring 

. Return spring 

. Adjuster 

. Actuator 

. Strut 

. Shoe hold-down spring 
. Shoe hold-down lock cap 


. Hub 

. Lock washer 
. Lock nut 

. Disc/Drum 


1 

2 
3. 
4. 
5 
6 
7. 
8 
9 


. Dust cap 


(5) Remove the hub dust cover and remove the 
staked lock nut. Ë 


NOTE: The lock nut is a non-reuseable item and 
must be replaced each time it is removed. 
(6) Remove the hub assembly from the stub axle. 


(7) Vehicles with A.B.S., remove the rear toothed 
rotor from the hub. 


NOTE: Care must be taken to avoid damage or 
scratching of rotor teeth. 


(8) Remove the return springs and the metal stay, 
refer Fig. 9. 


VEHICLES WITH A.B.S. 


. A.B.S-rear speed sensor 
. A.B.S-rear toothed rotor 


Fig. 9 — Exploded diagram of drum-in-disc assembly 
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(9) Remove the adjusting screw spring and then the 
adjuster, refer Fig. 10. 


Reaction Bolt 


Adjuster Spring 


Fig. 10 — Spring and adjuster removal 


(10) Remove the strut and strut spring. 


(11) Remove the two shoe hold-down springs to 
release the shoes. 


NOTE: Uncouple the parking brake cable from 
the actuator attached to the brake shoe. 


If the backing plate is then to be removed the 
following steps are to be taken. 


(a) Remove the circlip from the back of the backing 
plate to release the parking brake cable. (Refer to 
parking brake cables this section). 


(b) Remove the two bolts holding the backing plate 
to the axle. 


(c) Remove the nut that is on the back of the 
reaction bolt and which locates through the stub axle 
face, refer Fig. 10. 


To remove the actuator from the shoe assembly, use 
a suitable flat tool to open the retainer. Remove the 
actuator from the pin, refer Fig's. 11 and I2. 


Actuator 
Fig. 11 — Parking brake actuator 
Flat-blade 
screwdriver 
Retainer 
Fig. 12 — Retainer removal 
Inspection Ü 4 


After the removal of the brake shoes and disc/drum 
the following inspections are required: 


(1) Measure the brake lining thickness at several 
locations, refer Fig. 13. 


(2) Replace the shoe assembly, if the brake lining 
thickness is less than the specified limit or it has worn 
unevenly. 


E 
пиши 
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Fig. 13 — Brake lining measurement 


(3) Use an inside micrometer or a dial caliper gauge 
to measure the brake disc inner diameter (drum) at two 
or more places. 


(4) Replace disc/drum if its diameter exceeds the 
specification. 


Installation 


Install by reversing the removal procedures, noting 
the following: 


(1) Apply the specified grease to the surfaces of the 
backing plate that contacts the shoe and lining 
asemblies before installing them. 


(2) Install the wave washer in the direction shown 
in Fig. 14 for the actuator to shoe connection. 


Wave 
washer 


Shoe and lining 
assembly 


Pin 


Parking brake actuator 


Fig. 14 — Wave washer fitment 


(3) Use a pair of pliers to attach the retainer to the 
pin securely, refer Fig. 15. 


Retainer 


Fig. 15 — Retainer attachment 


(4) Before installing the shoe and lining assemblies, 
apply the specified grease to the surfaces that come in 
contact with the adjuster and the strut. 


(5) Apply the specified grease to the surfaces of the 
strut that contact the shoe assemblies. 


(6) Apply the specified grease to the shoe adjusting 
bolt, the shoe support piece and to the surfaces of the 
adjuster that contact the shoe assemblies, refer Fig. 16. 


Fig. 16 — Adjuster greasing 


NOTE: Turn the shoe adjusting bolt all the way 
in before fitment. 


(7) When installing the right hand side adjuster, 
follow the same procedure as for the left hand side 
adjuster and install in a non-symmetrical position. This 
keeps the adjusting direction the same on both sides. 
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(8) When installing the return springs, use the 
sequence shown in Fig. 17. The left wheel is shown but 
the symmetrically opposite position applies for the 
right rear wheel. 


Fig. 17 — Return spring installation 


(9) Multipurpose grease must be applied to the oil 
seal lip before fitting the hub. 


NOTE: Whenever the hub assembly is removed or 
replaced, the appropriate adjustments must be 
performed, refer Group 27 — Rear Axle. 


When replacing shoe assemblies, the lever stroke 
adjustment and the shoe-to-drum clearance 
adjustment must be within specification. 
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GROUP 37 — STEERING 
SECTION 0 — INDEX 


Section Page 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — SERVICE DIAGNOSIS — POWER STEERING 


STEERING OPERATION| Damaged drive belt Replace drive belt 

IS HEAVY AT LOW | А 

SPEED OR TORQUE Low fluid level Top-up fluid* 

UNEVENNESS WHEN Fluid leakage Repair leakage and top up fluid** 
THE STEERING WHEEL 

IS TURNED Oil pump malfunction Repair or replace oil pump*** 


Steering gearbox incorrectly Loosen and tighten mounting bolts 

mounted to the specified torque. 

Rack support overtightened Check pinion starting torque. 
Adjust or replace the rack support 

Excessive friction in steering linkage| Replace tie rod end or tie rod 


Pinion and valve malfunction (seal Replace the seal or pinion and 
damage) valve assembly*** 


Rack piston seal damage Replace the seal 


Tight steering shaft or column Lubricate or replace 
bearings 


Incorrect front wheel alignment Adjust wheel alignment 

Friction in steering shaft joints Repair or replace faulty component 
and/or body grommet 

Rough operation of tie rod joint Lubricate or replace tie rod or tie 
and/or tie rod end rod end 


Rack support over-tightened Check pinion starting torque. 
Adjust or replace the rack support 
as required 


Pinion gear and/or rack damaged Replace defective component 


Steering gearbox incorrectly Loosen and tighten mounting bolts 
mounted to the specified torque**** 
Loose rack support Adjust the rack support. Replace 


the rack support or support spring 
if required 


Air in system due to insufficient Top-up fluid and bleed system 

fluid 

Air trapped in hoses Check hose connections for fluid 
leakage. Bleed the system 

Crushed suction hose Check hoses for deformation. 
Repair or replace as necessary 

Slipping drive belt Adjust drive belt tension, replace if 
necessary 


Damaged drive belt Replace drive belt 
Seized or damaged oil pump Replace oil pump 


(Rattling, clunking Loose gearbox mounting Tighten mounting bolts to the 
sounds) specified torque 


STEERING WHEEL 
DOES NOT RETURN 
PROPERLY 


STEERING SYSTEM 
NOISY 
(Hissing, whistling sounds) 


(Squeaking, creaking 
sounds) 


Tighten bolts to the specified 
torque 


Loose oil pump bracket and/or oil 
pump mounting bolts 


Loose steering linkage or ball joint Tighten to the specified torque 
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STEERING WHEEL 
VIBRATION 


Corrective Action 
Loose hub nut Retighten hub nut 


Excessive wheel or tyre runout Replace wheel or tyre 


Improperly adjusted yoke assembly Adjust or replace yoke spring 


(or deteriorated yoke spring) 
Damaged wheel bearing Replace wheel bearing 
Loose or deformed lower arm Retighten or replace lower arm 
Damaged tie rod Repair or replace tie rod 


Loose tie rod connections Retighten tie rod connections 


Worn or damaged ball joints Replace ball joints 


Damaged front suspension Check and adjust. Replace 
components if necessary 


Faulty installation or internal Correct or replace steering gearbox 
damage in gearbox 


Faulty shock absorber Replace shock absorber 


ROAD SHOCK IN 
STEERING WHEEL 


Insufficient steering wheel freeplay Adjust steering wheel freeplay 


Insufficient tyre pressure Inflate tyres to correct pressure 


Rotate the wheels or replace the 
tyre/s 


Uneven worn or deformed tyre/s 


Faulty shock absorber Replace shock absorber 


STEERING WHEEL 
PULLS TO ONE SIDE 


Excessive steering wheel play Replace 
(deteriorated yoke spring) 


Dragging brakes Check brake operation 
Deteriorate or broken front spring Replace the spring 
Deformed knuckle Replace the knuckle 


Damaged wheel bearing Replace wheel bearing 


Deformed or loose lower arm Retighten or replace the lower arm 


Loose tie rod connections Retighten tie rod connections 


Seized or damaged ball joint Replace the ball joint 


Damaged or deteriorated lower arm | Replace the lower arm bushing 


bushing 


Faulty installation or internal Correct or replace steering gearbox 


damage in gearbox 
Faulty shock absorber Replace shock absorber 


Uneven wheelbase Adjust body alignment 


* Check for fluid leakage into the bellows 
** Check for leakage from oil pump or gearbox seals. Check pipe to gearbox coupling O-rings 
*** Check fluid pressure as outlined in Section 2A 

**** Check that the projection on the mounting rubber is correctly aligned with the mounting surface, refer 
"[nstallation", Section 2B. A soft humming can be heard from the oil pump when the steering wheel is 
turned while the vehicle is stationary. The sound is caused by the pulsing of the fluid in the pump and 
is not a malfunction. If the steering wheel is turned while the brake pedal is depressed some sound may 
be heard from the brakes. The sound is caused by slight rotation of the wheel against the brake pads and 
is not a malfunction. When the steering wheel is turned while the vehicle is stationary, a hissing sound 
may be heard. The sound is caused by fluid flowing through the pressure control valve and is not a 
malfunction. 
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SECTION 2A — POWER STEERING PUMP 


SPECIFICATIONS 
AY PO тег ныг ЫЛА OU esp OA ЫЫ Ne Vane pump 
Displacement:-;. i. eis T eene 9.6 cc/rev. 
Relief pressure. lee verse rie aud ewe pU 7845 kPa 
Oil pump pressure—test gauge valve closed.......... 6500 to 7200 kPa 
—test gauge valve open........... 800 to 1000 kPa 

Pulley shaft to bush clearance ..................... 0.1 mm 
Lubricant—type ................................. Mitsubishi Power Steering Fluid 

«quantity о ees ee a te 800 ml 


SPECIAL TOOLS 


МВ990923: Мы 2 hata ete ru ue qk de аа» Installer, oil seal 

MB990662. cet E Sel ere tea ао oe A RR CUR LATE Oil pressure gauge, power steering 

МВ990993:... isa йазы, кык uyaqta Anas Pump adaptor, oil pressure gauge power steering 
МВ990994: 222,2 425465 acd x oder Noe te wd MTS Hose adaptor, oil pressure gauge power steering 


TORQUE SPECIFICATIONS 


Nm 

Suction plate; запыран ы тынысы RES 6 to 10 
Connector пш-ршар............................ 50 to 70 
Pressure hose пш................................ 20 to 27 
Oil: pümp-cover «i-e eus инеу ac dae ee es 18 to 22 
Oil pump bracket—Long bolt ..................... 20 to 27 
—Short bolt ..................... 35 to 45 

POWER STEERING OIL PUMP (3) Loosen the drive belt tensioner lock nut, refer 

Fig. 2. 
Removal (4) Loosen the drive belt tensioner adjusting bolt 


sufficently to allow removal of drive belt from the oil 


(1) Remove the suction hose from the oil pump and pump pulley, refer Fig. 2. 


drain the fluid into a container, refer Fig. 1. 
(2) Remove the pressure hose from the oil pump, 
refer Fig. 1. 


4 Cylinder 


Ой pump 
Pulley 


Brace bolt 


pulley nut 


(Suction connector) 
13K755 Fig. 2—Alternator drive belt removal 


(5) Remove the two oil pump mounting bolts and 
Fig. 1--Ой pump hose removal remove the oil pump. 
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4 Cylinder 


Fig. 3—Oil pump removal 


Installation 


(1) Install the pump to the mounting bracket on the 
engine and tighten mounting bolts to specified torque. 
(2) Install the alternator drive belt and adjust the 
drive belt tension as follows: 
(a) Tension the belt by turning the adjusting bolt. 
(b) Check the drive belt deflection by applying 
a 10 kg load at the centre of top run of belt, the 
deflection should be 9-10 mm (4 cylinder models) 
and 6-9 mm (V6 models). If necessary, adjust the 
drive belt tension to the specified deflection by 
turning the adjusting bolt as required. 
(c) Tighten the drive belt tensioner lock nut, refer 
Fig. 2. 
(3) Reconnect the suction hose and pressure hose to 
the oil pump. 


NOTE: The hoses should be positioned to avoid 
twisting and chafing. 


(4) Fill the reservoir with the recommended fluid to 
the MAX. level on the dipstick. 

(5) Bleed the power steering system as described in 
Section 2B in this group. 

(6) Check the power steering oil pump pressure as 
outlined below. 


Pressure Testing of Pump 


(1) Disconnect the pressure hose from the oil pump 
and connect in the special tools, refer Fig. 4. 

(2) Bleed the air as described in Section 2B in this 
group. 

(3) With the engine at idle turn the steering wheel 
from lock to lock several times while the vehicle is 
stationary, so that the temperature of the fluid rises 
to approximately 50-609C. 

(4) Adjust the idle speed to 1000 + 100 r.p.m. 

(5) Fully close the shut off valve of the pressure 
gauge and measure the fluid pressure to confirm that 
it is within specifications. 

(6) Repeat step(5) but this time open the shut off 
valve. 

(7) Remove the special tools, connect pressure hose 
and tighten to specifled torque. 


-2 


МВ990662 


Adaptor (Pump side) MB990993 


Adaptor (Hose side) MB990994 


Pressure gauge 
(MB990662) 


Shaft off valve 
Fully open 
«yl y open) 
Temperature 


gauge N Reservoir 


Adaptor 
(MB990993 or 
МВ991217) 
Oii 
Pump 


Fig. 4—Pressure testing system 


(8) Adjust the idle speed back to the specified speed. 
(9) Bleed the system as described in section 2B of 
this group. 


DISASSEMBLY 


(1) Remove the suction plate retaining bolts and 
remove suction connector along with “O” ring from 
the pump body, refer Fig. 11. 

(2) Remove the four retaining bolts from the oil 
pump cover (refer Fig. 5) and remove the cover. 


13R0115 


Fig. 5—Removing oil pump cover 


(3) Remove the cam case and remove the O-rings from 
the cam case. Lift off the cam ring from the rotor. 


(4) Carefully remove the vanes from the rotor. 

(5) Remove the snap ring from the shaft and remove 
the rotor ássembly, refer Fig. 8. 

(6) Tapping the rotor side of the shaft lightly with 
a plastic hammer, remove the pulley shaft assembly, 
refer Fig. 9. 


. Oil pump bracket 

. Alternator drive-belt 
. Pulley shaft 

. Oil seal 


0-100 > Q N = 


. Suction plate 


. Bush 

. Snap ring 

. End cover 

. Cam ring 

. Cam case 

. Connector nut 

. Flow control valve 
. Flow control spring 
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Reservoir сар 
Reservoir 
Oil filter 


Pump body 


O-ring 


Fig. 6— Power steering oil pump components 


13K 557 


Fig. 8—Snap ring removal 


Fig. 7—Removing cam ring 


NOTE: The pulley is press fitted to the shaft, do 13R0 119 


not attempt to disassemble the pulley from the 
shaft. Fig. 9—Removing the pulley shaft assembly 
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(7) Remove the oil seal from the front of the pump 
body, refer Fig. 10. | 


Fig. 10—Removing oil seal 


(8) Remove the high pressure connector nut from the 
pump body and remove the flow control valve and flow 
control spring, refer Fig. 1l. 


wd) ФО 


С 


1360151 


Fig. l1—Removing flow control valve 


(9) Remove the O-ring from the control valve. 


NOTE: Do not attempt to disassemble the flow 
control valve. 


Inspection 


(1) Check the flow control control valve for any signs 
of deterioration. 

(2) Check the flow control valve for clogging and 
foreign material. 

(3) Check the pulley shaft for wear and damage. 

(4) Check the alternator drive belt for wear and 
deterioration. 

(5) Check the grooves on the rotor for "stepped 
wear". 

(6) Inspect the contact surface of the vanes and the 
cam ring for "stepped wear". 

(7) Check the vanes for damage. 

(8) Check the contact surface of the pump body and 
pump cover with the rotor, for "streak" like abrasions. 


ASSEMBLY 


(1) Ensure that the oil pump parts are clean by using 
a suitable solvent. 

(2) Using special tool No. MB990925 or a suitable 
alternative, drive the oil seal into the pump body, refer 
Fig. 12. 


MB990925 


13K568 


Fig. 12—Oil seal installation 


(3) Lightly lubricate the pulley shaft and pump body 
bushing with the specified power steering fluid. 

(4) With a dial indicator suitably positioned on the 
end of the pulley shaft, move the shaft up and down 
to measure the clearance between the shaft and the 
bush, refer Fig. 13. If the clearance exceeds specifi- 
cation, the housing and the oil seal must be replaced. 


Fig. 13— Measuring shaft to bush clearance 


(5) Lubricate the outside of the flow control valve 
with power steering fluid and install the valve with its 
spring and connector nut into the pump body. 
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(6) Mount the rotor onto the shaft and install a new 
snap ring, taking care to avoid opening the snap ring 
wider than necessary. 


NOTE: The countersunk side of the rotor should 
face towards the pump cover, refer Fig. 14. A 
punch mark is also located on the pump cover 
side of the rotor. 


Punch mark, 
Type 2 pump 


Pump cover 


Fig. I4—Rotor installation 


(7) Lift the rotor and check to ensure the snap ring 
is seated correctly in the groove of the shaft, refer 
Fig. 15. 


13W038 


Fig. 15—Checking rotor installation 


(8) Install the cam ring, aligning the dowel pins of 
the pump body with the dowel pin holes of the cam 
ring and also so that the punch mark on the cam ring 
is facing to the pump body, refer Fig. 16. Apply power 
steering fluid to the O-rings. Attach the O-rings to the 
cam case and install the cam case. 


pin holes 


13У/039 


Fig. 16—Installing cam case 


(9) Apply power steering fluid to the vanes and 
install the vanes in the rotor, ensuring that the rounded 
edge of the vanes contacts the cam ring, refer Fig. 17. 


Direct round edge to the cam ring 


R қ 
otor Cam ring 


Sa Vane 


13K562 13C217 


Fig. 17—Installation of rotor vanes 


(10) Install the pump cover and tighten bolts to the 
specified torque. 

(11) Apply power steering fluid to the suction tube 
and O-ring and install suction plate and tighten to the 
specified torque. 
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SECTION 2B — POWER STEERING — RACK AND PINION TYPE 


SPECIFICATIONS 
Steering gear types адама сырдан РЫ ebore eed Torsion bar type, power assisted rack and pinion 
Rack stroke — V6 models .................................... 144 mm 
— 4 суі man/trans models & TS/KS (ALL) .......... 144 mm 
— 4 cylauto/trans models ........................ 141.5 mm 
Number of turns lock to lock 
== У 6 models еар ааз а Rd pe аи али 3.15 
— 4 су! man/trans models & TS/KS (ALL).......... 3.15 
— 4 cyl auto/trans models ........................ 3.09 
Steering wheel freeplay — measured at steering 
wheel circumterence |... cec cem eere eire eta 0 to 30 mm 
Stationary steering effort fluctuation range ...................... 0.6 kg or less 
Stationary steering еЙоп...................................... 3.1 kg or less 
Pinion starting torque — 60? to 180° .......................... 0.7 to 1.2 Nm near centre rack strokes 
— 0 to 60°.......... ЕД о Аар 1.3 to 1.8 Nm near full LH ог RH lock 
Rack support cover adjustment ................................ О to 25 Nm and back off 30 to 60° 
Tie rod swing torque ......................................... 2 to 5 Nm (spring balance reading-0.8 to 2.0 kg) 
Tie rod end to boot length .................................... 197.6 + 1 mm 
Tie rod end starting torque .................................... 0.5-2.5 Nm 
Tie rod continuous rotating torque ............................ 0.4 to 2.5 Nm 
Tie rod end axial play (тах.).................................. 0.7 mm € x 1000N load 
Tie rod end side play (тах) ................................. 0.3 mm @ + 1.5 1000N load 
Tie rod end ball joint end play ................................ 1.5 mm max 
| Inner steering angle Outer steering angle 
Models | Right Turn Left Turn Right Turn Left Turn 
TS/KS ALL | 375 2° 35°30' x 2? 30?30' 29945 
4 суі auto/trans | 37° + 2° 35°30' + 2° 30°30' 29°45' 
V6 and 4 cyl man/trans | 37926729 34 ee 30°30' 30930 


NOTE: For complete wheel alignment specification, refer to Group 33A. 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A 


Lubrication — rack and pinion section ........................ Multipurpose grease NLGI Grade No. 3 
— hydraulic assist section ........................ Mitsubishi Power Steering Fluid 
SPECIAL TOOLS 

ЕТЭМТОА 1.222222 onde tun Rea хы ктем ЕЗІ LIN SE ВМЗ Steering wheel puller 

E2237. ұғы yv кек, LUE Bova labs MEA rA EDO Шала ens Tie rod end remover 

EI9M25.. viu e мар ШЫМ aed etn ES Ve TS Pinion preload socket 

ES IMS вам и алара E er Net RS Sk uya Son edt d Power steering kit 
-<ЕЗІМОІНІ ur herr eet ierra mente Rack stopper 
= 2317 МОЈЕ 2 cere Rt erae etd Dae tree Te ARS Oil seal installer/remover 
<-<ЕЭЛМОЛЕЗҘ ьа ac АҚЫШ en ipud Installer—pinion bearing and seal 
--ЕЗ7М01-4 Use with ЕЗ701-3............................ Installer—pinion oil seal 
—E37MOLIS5: aza we рер RERO NE EOD Pe epis Pinion, needle bearing installer 
SES TMOG. а exile o телен ee e a e red Rack seal protector 
—E19MS50-9...5. i: xw meg Rete e Rey ee te bead Installer—pinion seal protector 

TORQUE SPECIFICATIONS 
Nm 

Mounting bolls^«2: дағы а ook Soya t apaqayta Glee Aree MS 60 to 80 

Rack support plug lock nut........ deve lad nt ores e uM 50 to 70 

Pinion housing end plug ...................................... 50 to 70 

Pinion housing attaching bolts ................................ 17 to 26 

Pinion self locking nut ..................................... 20 to 30 

обе локви usu uuu АСТА AA EE ea а 12 to 18 

Tie:rod to асК: Lc apas а ЫЛЫ АНЫ Ма РДЕ ааа ты ын 80 to 100 

Tie rod end ІосКкпш........................................ ... 50 to 55 

Tie rod to knuckle attaching пш................................ 24 to 34 

Feed:iube flare nut. lere сы ыы eee RA ES 15 


REVISED 
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. Steering wheel 

. Steering shaft 

. Steering column 

. Oil pump assembly 

. Joint assembly 

. Steering gear and linkage assembly 
. Oil reservoir 


Fig. 1—Power steering components 


GENERAL INFORMATION 


The rack and pinion power steering is designed to 
be speed related i.e. high boost is provided at low speeds 
for ease in city driving and parking and low boost at 
high speeds for maximum control. A vane type pump 
driven from the crankshaft via the alternator drive belt, 
supplies fluid under pressure to the rack and pinion 
steering gear. 


INSPECTION AND ADJUSTMENT 


Steering Wheel Free Pla 
й y Ў Fig. 2—Steering wheel free play 


(1) With the engine running and the steering wheel 
in the straight ahead position, measure the distance (at 
the steering wheel circumference) which the steering 
wheel moves, when gently moved to the left and right, 
before the tyres begin to move. 


(2) If the free play exceeds the required limit, check 
for play at each connection of the steering shaft, joint 
assembly and steering linkage. Repair as necessary. 


(3) If after making the above checks the freeplay still 
exceeds the limit switch the engine off and with the 
steering wheel in the straight ahead position, check the 
free play while applying a 5 N force in either direction 
to the steering wheel circumference, refer Fig. 3. 

(4) If the free play exceeds the required limit remove i 1340106 


the steering gear assembly and check and adjust the 
pinion starting torque. Fig. 3— Checking free play with applied force 
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Stationary Steering Effort 


(1) Position the vehicle on a flat paved surface with 
the steering wheel in the straight ahead position. 

(2) Start the engine and set to a speed of 1000 + 
100 r.p.m. 

(3) Attach a spring scale to the outer circumference 
of the steering wheel and measure the force required 
to turn the steering wheel from the straight ahead 
position to the left and right (within a range of 1'4 
turns). Check also, to ensure there is no significant 
fluctuation while measuring the force. 


13A0106 


Fig. 4— Checking stationary steering effort 


(4) If the measured force, exceeds the required 
specification, refer to "Steering Operation is Heavy", 
in Service Diagnosis—Power Steering and make the 
required adjustments. 


NOTE: On completion of all checks, ensure the 
idle speed is reset to specification. 


Steering Wheel Return 


(1) Conduct a road test and check as follows:- 

(a) Make both gradual and sudden turns and 
check the steering "feeling" to ensure there is no 
difference in the steering force required and the 
wheel returns between left and right turns. 

(b) At a speed of 35 km/h turn the steering wheel 
90? and release after 1 or 2 seconds. If the steering 
wheel returns 70? or more, the system is operating 
correctly. 


NOTE: There will be a momentary feeling of 
*heaviness" when the steering wheel is turned 
quickly due to the low discharge rate of the oil 
pump at low engine speed. This is not a mal- 
function. 


(c) If the steering wheel does not return correctly, 
refer to Service Diagnosis— Power Steering and 
make the required adjustments. 


Checking Power Steering Fluid Level 


(1) Park the vehicle on a flat level surface and start 
the engine. 

(2) Turn the steering wheel several times in either 
direction to raise the fluid temperature (50-60°С). 

(3) Check the fluid in the reservoir for foaming or 
milkiness. 

(4) Check the fluid level using the dipstick on the 
reservoir cap. Top-up if necessary through the filter in 
the reservoir neck. 


NOTE: Use only Mitsubishi Power Steering 
Fluid. 


Replacement of Power Steering Fluid 


(1) Raise the front of the vehicle and support on jack 
stands. 

(2) Disconnect the return hose from the reservior 
and drain the fluid into a container. 

(3) Disconnect the primary cable from the coil and 
while operating the starter motor intermittently, turn 
the steering wheel from lock to lock several times to 
drain all the fluid. 


NOTE: Ensure the primary cable is not positioned 
near the fuel system. 


(4) Fit the return hose onto the reservoir and secure 
it with a clip. 

(5) Fill the reservoir with fluid until it appears in 
the bottom of the filter. 

(6) Bleed the air from the system. 


Bleeding the System 


(1) Disconnect the primary cable from the coil and 
while operating the starter motor intermittently, turn 
the steering wheel from lock to lock 5 or 6 times (for 
15 to 20 seconds). 


NOTE: During the bleeding operation, ensure the 
fluid level does not fall below the bottom of the 
reservoir filter. 


NOTE: Carry out the bleeding only while cranking 
the engine. If bleeding is done while the engine 
is idling, the air will be broken up and absorbed 
into the fluid. 


(2) Connect the primary cable to the coil and start 
the engine (idling). 

(3) Turn the steering wheel from left to right until 
there are no air bubbles visible in the reservoir. 

(4) Check that the fluid is not milky and the level 
is correct on the dipstick. 

(5) Check that there is only a slight change in fluid 
level when the steering wheel is turned left and right. 
If the fluid level changes considerably, bleed the system 
again. 


NOTE: If the fluid level rises suddenly when the 
engine is stopped it indicates there is still air in 
the system. If there is air in the system, a 
jingling noise may be heard from the pump, 
while the control valve may also make strange 
noises. Air in the system will shorten the useful 
life of the pump and other components. 


37 -2B-4 


STEERING GEARBOX 


Removal 


(1) Raise the vehicle and support on jack stands at 
the required points. 

(2) Remove the road wheels. 

(3) Remove the tie rod end split pin and nut. Using 
Special Tool E2237, disconnect the tie rod end from 
the knuckle. 

(4) Disconnect the return hose from the reservoir 
and drain the fluid as outlined in Fluid Replacement, 
this Section. 

(5) Remove the lower column joint clamp bolt, refer 
Fig. 5. 


Fig. 5— Lower column joint bolt 


(6) Disconnect the pressure and return tubes from 
the top of the gearbox. 

(7) Remove the right and left crossmember 
mounting bolts, refer Fig. 6. 

(8) Remove front sway bar mounting bolts to gain 
access to steering box mounting bolts. 


Fig. 6—Cross member mounting bolts 


NOTE: To aid steering gearbox removal it may be 
necessary to remove the rear RH lower control 
arm mounting bolts and move lower control 
arm for clearance, 


(9) Remove the four steering box mounting bolts, 
refer Fig. 7. Move the assembly completely to the left 
pull down on the centre member, tilt the steering box 
downward and remove it to the right. 


Fig. 7—Gearbox mounting bolts 


Installation 


Install the gearbox assembly by reversing the removal 
procedure noting the following: 

(1) Align the projection of the housing end 
mounting end rubber with the indentation in the cross- 
member, install the mounting bolts and tighten to the 
specified torque. 


Fig. 8—Mounting rubber installation 


(2) Tighten tie rod end nuts to the specified torque 
and install new split pins. 
(3) Adjust the wheel alignment to specification. 


NOTE: Ensure the steering gearbox bellows are 
not twisted after adjusting the tie rods. 


(4) Fill the system with the specified lubricant and 
bleed off the air as previously outlined in this Section. 


Inspection Prior to Disassembly 


Secure the gearbox assembly at the mounting 
positions in a vice with protective plates on the jaws 
and carry out the following checks:- 
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* Pinion Starting Torque 


(1) With the aid of Special Tool EI9M25 and a 
preload gauge, turn the pinion at a slow steady rate 
through the whole stroke of the rack to measure the 
turning torque of the pinion, refer Fig. 9. 


E19M25 


Fig. 9—Measuring pinion starting torque 


(2) If the torque is not within the specified range, 
adjust the rack support cover (refer to *Assembly" this 
section) and recheck the torque. [f the torque cannot 
be adjusted to the specified range, check the rack 
support assembly and replace any parts necessary. 


* Tie Rod Assembly Swing Torque 

(1) Place the tie rod in a vertical position and swing 
the rod back and forth 10 times. 

(2) Use a spring balance to measure the tie rod swing 
torque at the position shown in Fig. 10. 


Fig. 10—Measuring tie rod swing torque 


(3) If the torque reading is not within the specified 
range, replace the tie rod. 


е Tie Rod End Ball Joint Starting Torque 

(1) Attach a nut and lock nut to the ball joint and 
rotate stub 5 times to the right and then to the left and 
wait 30 seconds, then using a socket and preload gauge 
measure the starting and continuous rotation torque, 
refer Fig. 11. 


(2) If the torque reading is not within the specified 
range, replace the tie rod end. 


Fig. 11—Measuring ball joint starting and 
continuous rotation 


* Bellows inspection 


(1) Flex the bellows by hand and inspect for cuts and 
damage. Replace if necessary. 

(2) Check that the bellows are secured in the correct 
position. Adjust if necessary. 


DISASSEMBLY 


(1) Remove the tie rod ends from the tie rods. 

(2) Carefully remove the clip rings and remove the 
dust covers from the tie rod ends. 

(3) Using a screwdriver, remove the inside bellows 
clip, refer Fig. 12. 


Fig. 12—Removing inside bellows clip 


(4) Using multigrips remove the outside bellows 
securing clip. Remove the bellows. 

(5) Disconnect the feed tubes from the lower part 
of the gearbox housing. Move the rack slowly to remove 
any fluid from the gear housing and tube. 
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. Tie-rod end locking nuts 
. Tie-rod ends 

. Feed tubes 

Dust covers 

. Bellows clips 

. Bellows bands 

. Bellows 

. Tab washers 

. Tie-rods 

. Feed tubes 

. O-rings 

. End plugs 

. Self locking nuts 

. Lock nut 

. Rack support cover 

. Rack support spring 

. Rack support 

. Valve housing 

. Oll seal 

. Pinion and valve assembly 
. Seal rings 

. Ball bearing 

. Oil seal 

. Circlip 
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. Rack bushing 
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Fig. 13—Steering gearbox components 


(6) Using a chisel, bend back the tab washers (8) Remove the self locking nut from the lower end 
securing the tie rods to the rack, refer Fig. 14. of the pinion, refer Fig. 15. ~ 


Fig. 14—Bending back tab washer Fig. 15—-Removing self locking nut 
(7) Remove the end plug from the lower part of the (9) Unscrew and remove the tie rods from the rack. 
gear housing. (10) Remove the rack support cover lock nut. ^ 


~. ar. 
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(11) Using a suitable tool remove the rack support 
cover from the gearbox. Remove the rack support and 
support spring, refer Fig. 16. 


Support 
spring 


Rack support 
cover 


Fig. 16—Rack support assembly 


(12) Remove the valve housing retaining bolts and 
remove the housing. 

(13) Using a suitable plastic hammer gently tap the 
pinion to remove it from the housing. 


NOTE: Be careful not to drop and damage the 
pinion and valve assembly. 


(14) Fit the two projections on Special Tool ЕЗ7М01-1 
into the holes located in the rack stopper, refer Fig. 17. 

(15) Turn the rack stopper clockwise until the straight 
end of the spring clip protrudes through the opening 
in the tube. Reverse the direction of rotation and 
withdraw the clip from the slot, refer Fig. 17. 


Spring 
clip end 


Special tool 
E37M01-1 


Spring clip 
anchor 


Fig. 17—Removing spring clip 


(16) Remove the rack stopper, rack bushing and rack 
from the housing. š 


NOTE: If the rack is removed, the oil seal at the 
pinion end of the tube must be replaced. 


(17) Using a screwdriver, remove the O-ring from the 
rack bushing. 

(18) Secure the rack bushing in a vice fitted with 
protective jaws and prise out the oil seal with a screw- 
driver, refer Fig. 18. 


Fig. 18—Removing rack support oil seal 


(19) Using a brass bar or a suitable drift, remove the 
ball bearing, needle bearing and oil seal from the 
housing, refer Fig. 19. 


NOTE: Be careful not to damage the wall of the 
pinion valve cylinder while removing the 
bearings. 


Fig. 19—Removing bearings 


(20) Using Special Tool E3701-2 (Bearing remover/ 
installer), remove the back-up washer and oil seal from 
the housing tube, refer Fig. 20. 


CAUTION: When removing the inner rack seal 
backup washer the inner diameter of the washer 
may become burred, ensure when re-using the 
back washer that all burring is removed so as 
not to damage the seal protector tool 
E37M01-6. 
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(21) Using a screwdriver, carefully remove the seal 
rings from the rack piston and pinion and valve 
assembly. 


NOTE: While removing the seal rings, take care 
not to damage the grooves. 


Fig. 20—Removing housing tube oil seal 


Inspection 


* Rack 

(1) Check the rack teeth for wear and damage. 

(2) Check the oil seal contact surfaces for uneven 
wear. 

(3) Check the seal ring for wear or damage. Replace 
if necessary. 

(4) Check the oil seal for wear or damage. Replace 
if necessary. 

(5) Check the rack for bend. 


* Pinion and Valve Assembly 

(1) Check the pinion gear teeth faces for wear or 
damage. 

(2) Check the oil seal contact surfaces of the pinion 
and valve assembly for damage. 

(3) Check the seal rings for wear or damage, replace 
if necessary. 

(4) Check the oil seal lip for wear or damage, replace 
if necessary. 


* Bearings 

(1) Check the bearings for roughness or abnormal 
noise during operation. 

(2) Check the bearings for wear. 

(3) Check the needle roller bearing for wear. 


* Housing and Mountings 

(1) Check the cylinder inner surface of the pinion 
and valve housing for damage. 

(2) Check the bellows for damage, cracking or 
deterioration. 

(3) Check the mounting rubbers for cracks or 
damage. 

(4) Check the rack support for uneven wear. 

(5) Check the rack bushing for uneven wear or 
damage. 


ASSEMBLY 


(1) Apply a coating of the specified power steering 
fluid to the seal rings and install them into the seal 
grooves of the pinion and valve assembly. 

(2) Use special tool Е19М50-9 to compress the seal 
rings, so they are well seated into the grooves, refer Fig. 
21. 
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Fig. 21—Kneading pinion seals 


(3) Apply a coating of the specified power steering 
fluid to a new housing tube inner seal. Using Special 
Tools E37M01-3 and 4, press the back-up washer and 
oil seal into the housing tube until the washer bottoms 
out on the end of the tube, refer Fig. 22. 


NOTE: Remove any burring from inner diameter 
at back up washer before reassembly so as not 
to damage seal protector tool E37M01-6. 


Back-up 
washer 


“7 


Installer 


Fig. 22—Installing housing tube inner seal 


(4) Apply a coating of Mitsubishi Power Steering 
Fluid to the needle bearing. Using Special Tools 
ЕЗ7М01-5. Press the bearing into the housing until it 
bottoms out on its seat, refer Fig. 23. 


13R0547 


Fig. 23—Installing needle bearing 
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(5) Apply a coating of Mitsubishi power steering 
fluid over the pinion oil seal, press the seal into the 
housing. 


Fig. 24—Installing pinion housing ball bearing and seal 


(6) Apply a coating of the specified power steering 
fluid to the lower pinion bearing. Using Special Tool 
ЕЗ7М01-3, press the bearing into the lower end of the 
housing. 

(7) Apply a coating of power steering fluid over the 
rack bushing oil seal and press the seal into the bushing. 
Ensure the seal lip is facing toward the inner end of 
the bushing. 

(8) Apply a coating of power steering fluid over the 
O-ring and install on the rack bushing. 


Rack bushing 


Fig. 25—Installing rack bushing oil seal and O-ring 


(9) Apply a coating of power steering fluid over the 
rack piston O-ring and install on the rack piston. 

(10) Apply a coating of the specified multipurpose 
grease to the rack teeth. 


NOTE: Ensure the grease does not clog the ventil- 
ation holes in the rack. 


(41) Apply a liberal coating of the specified power 
steering fluid to all surfaces of Special Tool E37M01-6, 
cover rack teeth with special tool then carefully insert 
the rack into the gear housing, refer Fig. 26, then 
remove the special tool. 


E37M01-6 


Oil seal 


Back-up washer 


1360147 


Fig. 26—Rack installation 


(12) Smear the end of the rack protruding from the 
tube with petroleum jelly and carefully install the rack 
bushing and stopper, refer Fig. 27. 


Rack stopper 


Petroleum 
jelly 


Rack bushing 


Fig. 27— Installing rack bushing and stopper 


(13) Using Special Tool Е37М01-1 rotate the rack 
bushing until the spring clip anchor hole is showing 
in the slot of the housing tube. Fit the hooked end of 
the clip in the anchor hole so that clockwise rotation 
of the rack bushing will feed the clip into the tube. Feed 
the clip into the tube until neither end of the clip is 
visible in the slot, refer Fig. 28. 
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Circlip position 


Fig. 28—Installed spring clip position 


(14) Apply the specified multipurpose grease to the 
pinion teeth surfaces. Apply power steering fluid to the 
pinion valve seal ring surfaces. Install the pinion and 
valve assembly into the gear housing. 

(15) Apply power steering fluid to the pinion shaft 
surface which contacts the oil seal. Using a suitable 
installer press the oil seal into the housing. 


CAUTION: In order to eliminate a seal 
malfunction at the valve housing alignment 
surface, the upper surface of the oil seal should 
project outward approximately 1 mm 
(0.039 in.) from the housing edge surface. 


MB991152 


13R0545 


Approx. 1 mm 
(Approx. 0.039 in.) 


13P0076 


Fig. 29—Installing upper pinion oil seal 


(16) Apply the specified multipurpose grease to the 
rack support surface in contact with the rack. Apply 
semi-drying sealant to the threaded part of the rack 
support cover. 

(17) Install the rack support, spring support cover and 
locknut. Do not tighten. 

(18) Check the ventilation holes in the tie rod 
threaded sections are clear and screw the tie rods into 
the rack using a new tab washer for each tie rod. 
Temporarily tighten the L.H. tie rod only. 

(19) Install a new self locking nut to the pinion thread 
and tighten to the specified torque. 


(20) Apply semi-drying sealant to the threaded part 
of the end plug. Tighten the plug to the specified 
torque. Using a punch, secure the end plug at two 
places. 


NOTE: A new end plug should be used. 


End plug 


N 


Sealant 


13K 130 13K132 


Fig. 30—Installing end plug 


NOTE: Adjust total pinion pre-load as follows: 


A. Position rack at its centre. Tighten rack support 
cover to 15 Nm. 


NOTE: For an E.P.S. gear box, use the special 
tool. 


B. In neutral position, rotate pinion shaft clockwise 
one turn/4-6 seconds with special tool. Return rack 
support cover 30°-60° and adjust torque to the 
standard value. 

C. Using the special tools, rotate the pinion gear at 
the rate of one rotation in approximately 4 to 6 seconds 
to check the total pinion pre-load. 


Standard value: 


Tota! pinion 
preload 


1.3 - 18 Nm | 0.3 Nm 


Change in 
torque 


Conventional | 0° (Neautrai 
power steering position) - 60? 


gear box 60° - 180° 


0.7 - 1.2 Nm | 0.3 Nm 


CAUTION: 

1. When adjusting, set the standard value as its 
highest value. 

2. Assure no ratcheting or catching when 
operating rack towards the shaft direction. 


NOTE: When it cannot be adjusted within the 
specified return angle check rack support 
cover components or replace. 


D. After adjusting, lock rack support cover with 
lock nut. 


(21) Tighten the tie rods to the specified torque and 
bend over the tab washer onto the notches in the tie 
rod, refer Fig. 31. 
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Fig. 31—Installing tie rods 

(22) Install and tighten the feed tubes to the specified 
torque. 

(23) Apply silicon grease to the bellows retaining 
positions on the housing and tie rods. 

(24) Slide a new band onto the housing and install 
the bellows into position. Install the large inner band 
and small outer clip. 


NOTE: On completion of the fitment ensure the 
bellows are not twisted. 


Fig. 32—Silicon grease application 

(25) Fill the inside and the lip of the dust cover with 
multipurpose grease. Install the dust cover on the tie 
rod end, ensuring the clip ring is securely fitted into 
the tie rod end groove, refer Fig. 33. 


Fig. 33— Dust cover installation 


Install the tie rod ends and adjust both to the 
specified length, refer Fig. 34. 


Locking nut 


1976 + 1 mm 


Fig. 34—Tie rod length 


(26) Check the pinion starting torque as outlined in 
"Inspection Prior to Disassembly" to ensure correct 
rack support adjustment. 

(27) Check ball joints by compressing the ball stud 
with multigrips and measuring end play, refer Fig. 35. 


F13555 


Fig. 35 — Measuring ball joint play 
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SECTION 3 — STEERING COLUMN 
(VEHICLES WITHOUT A SUPPLEMENTAL RESTRAINT SYSTEM) 


SPECIFICATIONS 


Steering wheel—type ............................. 
—diameter ......................... 
Steering wheel free ріау........................... 
Steering shaft length ............................. 
Steering shaft bend............................... 0.5 max. 
Joint assembly length 
—Spider shaft centre to сепіге................... 
Overall 45x ло verte at os RM De nee 
Lubrication 
—Joint bearings ............................... Chassis grease 
—Other moving parts .......................... Multipurpose grease NLGI No. 3 
—Column tube bearing ......................... Multipurpose grease NLGI No. 3 


SPECIAL TOOLS 


EI9MIQA сова о куа eb d e ener eso ыры Steering wheel puller 
Apex 440-TX-40H ........................ Sau huysa Special tilt bracket screw remover 


TORQUE SPECIFICATIONS 


Steering wheel Nut. ызы do teases asia БҰТЫ 


Column tube clamp .............................. 
'Tilt:bracket; аулар k тырмалы не ыла eae S 
Lower bracket: 2: б eec e See aba eels 
Joint assembly... алал кекете РЕ E ETE S 
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Horn pad 
Steering wheel 
Bearing spacer 
Steering shaft 

Tilt bracket 

Column tube, upper 
'C' clip 

Snap ring 

Joint assembly 

10. Cover assembly 

11. Column tube clamp 
12. Column tube, lower 
13. Bearing 

14. Boot 

15. Bushing 

16. Clevis pin 

17. Lower bracket 

18. Stopper 

19. Column bushing 
20. Steering lock 

21. Steering lock bracket 
22. Column switch 

23. Damper 


(0000s om- 


Fig. !—Steering column components 


GENERAL INFORMATION 


The steering column consists of a “bellows type" 
collapsible shaft contained within a tubular column. 
The tube contains support bearings at either end for 
the shaft and incorporates a steering lock. 

Drive to the rack and pinion steering gear is trans- 
fered from the steering shaft via universal joints. 


STEERING COLUMN 


Removal 


(1) Remove the horn pad by gently prising upwards, 
or remove the 3 attaching screws (where fitted), refer 
Fig. 2. 


Fig. 2—Removing horn pad 


(2) Remove the steering wheel nut and lift out the 
dynamic damper (where fitted). 


NOTE: The dynamic damper is a precision com- 
ponent. Handle it with care and ensure it is not 
dropped. 


(3) Using special tool EI9MIOA or a suitable puller 
remove the steering wheel, refer Fig. 3. 


NOTE: Do not apply impact force to the steering 
wheel during removal or replacement. Doing so 
can damage the collapsing section of the 
steering shaft. 


13A0012 


Fig. 3—Removing steering wheel 


(4) Remove the holding screws (in the lower cover) 
and remove the lower cover. 


37-3-3 


(5) Disconnect the wiring connectors and lift off the 
top cover. 

(6) Remove the installation screws and remove the 
combination switch. 


Fig. 6— Column lower mounting bracket bolts 


(11) Remove the joint cover to dash panel attaching 
bolts, refer Fig. 7. 


Fig. 4 — Dash under cover removal 


NOTE: After removal care should be taken not 
to scratch or damage the switches and controls. 


(7) Remove the column undercover installation 
screws directly below the column and remove the cover. 

(8) Remove the underframe and the heater duct. 

(9) Remove the tilt bracket installation bolts, refer Fig. 7—Joint cover attaching bolts 
Fig. 5. 

(10) Remove the column lower mounting bracket 
bolts, refer Fig. 6. 


(12) Remove the bolt which holds the joint assembly 
to the steering gear, refer Fig. 8. 


Fig. 5—Tilt bracket installation bolts Fig. 8—Joint to steering gear holding bolt 
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(13) Lift out the steering column assembly. 


Installation 


Installation is a reversal of the removal procedure 
noting the following:- 

Ensure that the steering joint is installed with the 
undercut end of the joint shaft fitted to the steering 
gear. 


DISASSEMBLY 


(1) Remove the steering joint holding bolt and 
remove the joint from the steering shaft. 

(2) Remove the split bearing from the cover (refer 
Fig. 9) and slide the cover off the joint. 


Fig. 9—Steering joint bearing 


(3) Remove the column tube clamp (refer Fig. 10) 
and separate the upper and lower tubes. 


Fig. 10—Removing the column clamp 


(4) Insert the key in the ignition switch and turn to 
the ACC or On position to free the steering column 
lock. 

(5) Remove the snap ring from the steering shaft at 
the top of the upper tube and withdraw the washer and 
rubber spacer from the steering shaft. 


(6) Pull the steering shaft out from the lower end 
of the tube. 

(7) Remove the rubber spacer from above, the 
locking collar and remove the bush from the tube. 

(8) If it is necessary to remove the bracket from the 
lower tube, remove the snap rings and lift off the 
bracket, refer Fig. 11. 


Fig. 11—Lower bracket snap rings 


(9) If it is necessary to remove the steering 
lock/ignition switch assembly, use a hacksaw to cut the 
special bolts at the steering lock bracket side, refer 
Fig. 12. 


13A0102 


Fig. 12—Removing ignition switch 


(10) If it is necessary to disassemble the tilt lock 
mechanism proceed as follows:- 
(a) Loosen the tilt lock lever. 
(b) Remove the lever retaining screw (L.H. thread) 
and remove the lever. 
(c) Unscrew the lever mounting boss (L.H. 
thread) and remove the spacer from the bolt. 
(d) Withdraw the bolt from the bracket and 
remove the bracket assembly. 
(e) If required, remove the bolt positioning clips 
by prying with a screwdriver. 


T. 
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Inspection 


(1) Check the steering shaft for damage or 
deformation. 


Fig. 13— Checking steering shaft 


(2) Check steering joint for play damage or rough 
movement and joint bearings for wear and damage. 


NOTE: The steering joint assembly cannot be dis- 
assembled if wear or damage is evident the joint 
must be replaced as an assembly. 


(3) Check tilt bracket for cracks or damage. 
(4) Check the column bushing for damage. 
(5) Check the dust cover for cracks or damage. 


ASSEMBLY 


Assembly is a reversal of the disassembly procedure, 
noting the following:- 

(1) On assembly of the tilt bracket, lubricate all 
moving parts with multipurpose grease. Ensure the bolt 
is installed with the raised portion of the head fitted 
correctly in the slot of the bracket. Ensure the tilt lever 
is adjusted by screwing in the lever mounting boss (L.H. 
thread) to lock the column in the desired position. 

(2) Apply a coating of multipurpose grease to the 
surfaces of the bearing spacer and bearing which 
contact the steering shaft. 


Fig. 14—Grease application to lower bracket 


(3) Apply multipurpose grease to the pin bushings 
of the lower bracket prior to securing them with the 
snap rings, refer Fig. 14. 

(4) Temporarily install the steering lock/ignition 
switch. Check that the steering lock works correctly 
and tighten the special bolts until the heads twist off, 
refer Fig. 15. 


NOTE: A new bracket and special bolts must be 
used when the steering lock/ignition switch is 
installed. 


Fig. 15— Installing steering lock/ignition switch 


(5) Install the cover and retainer on the joint 
assembly. Fill the inside of the bearing halves with 
chassis grease. Install the bearing halves onto the joint 
shaft and wrap vinyl tape around the circumference of 
the bearing approximately one and a half times. Press 
the bearing into the cover. 

Apply chassis grease to the mating surfaces of the 
joint and cover assemblies. 


Vinyl-taps 


Fig. 16—Installing joint cover and bearing 
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SECTION 4 — STEERING COLUMN 
(VEHICLES FITTED WITH A SUPPLEMENTAL RESTRAINT SYSTEM) 


SPECIFICATIONS 
Steering wheel — type ................................. Four spoke 
== дата (бг any desis e RE LEES 386 mm 
Steering wheel free ріау................................ О to 30 mm 
Steering shaft Іепеіһ................................... 571 to 573 mm 
Steering shaft Вепа..................................... 0.5 mm max. 
Joint assembly length 
— Spider shaft centre to сеппе....................... 244.4 mm 
== Overall еки кк теа ERU Sw ae ede S 337.2 mm to 338.6 mm. 
Lubrication 
— Joint bearings... sawed ыз oes ыса а т hes Chassis grease 
— Other moving рагі............................... Multipurpose grease NLGI No. 3 
— Column tube bearing .. eee Multipurpose grease NLGI No. 3 
SPECIAL TOOLS 
EI9MIOA ........................... Wiper е Steering wheel puller 
TORQUE SPECIFICATIONS 
Nm 
Steering wheel пш.................................. .. 39 to 49 
Tilt bracket улар а ара арыма азан зерен аб Аа 8 to 12 
Lowerbracket...:- e e rer t nee geeks 8 10 12 
Joint assembly (upper and lower holding bolts). ........... 25 to 35 
Air bag module attaching пШ8........................... 5 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A 


REVISED 
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. Air bag module and horn pad 
. Steering wheel retaining nut 

. Steering wheel 

. Air bag module retaining nuts 
. Steering shaft 

. Tilt lever 

. Tilt bracket 

. Column bushing 

. Joint assembly holding bolt 

. Bearing 

. Joint assembly universal joint 
. Retainer 

. Inner cover 


о созмо Q AWN ~ 


. Outer cover 
. Boot 


. Joint assembly 

. Spring 

. Steering lock cylinder 

. Steering lock bracket 

. Special bolt 

. Clockspring and column 
Switch 


Fig. 1 — Steering column components 


GENERAL INFORMATION 


The steering column consists of a "bellows type" 
collapsible shaft contained within a tubular column. 
The tube contains support bearings at either end for 
the shaft and incorporates a steering lock. 

Drive to the rack and pinion steering gear is trans- 
fered from the steering shaft via universal joints. 


STEERING COLUMN 
Removal 


(1) Place the front wheels in a straight ahead 
position and turn the ignition key to the “LOCK” 
position. 

(2) Disconnect the negative battery cable and tape 
the terminal, refer Kig. 2. 


CAUTION: Wait at least 60 seconds after 
disconnecting the battery cable before doing any 
further work, refer Group 52B — Service 
Precautions. 


/ V2 of, U / 
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Fig. 2 — Insulating battery cable 


(3) Remove the air bag module nuts using a socket, 
then lift the air bag module from the steering wheel. 
(4) Disconnect the connector of the clock spring 
from the air bag module, press the air bags lock toward 
the outer side to spread it open. Use a screwdriver to 
pry so as to remove the connector gently, refer Fig. 3. 


УМ 
Clock spring-air 
bag module 


connector 
<> 
13R0743 


Fig. 3 — Removing clockspring connector 


NOTE: 

(1) When disconnecting the air bag module — 
clockspring connector, take care not to apply 
excessive force to it. 

(2) The removed air bag module should be stored 
in a clean dry place with the pad cover up. 


(5) Remove the steering wheel retaining nut. 

(6) Disconnect audio and cruise control connectors 
(if applicable). 

(7) Using special tool EI9MIOA or a suitable puller, 
remove the steering wheel, refer Fig. 4. 

(8) Remove the holding screws (in the lower cover) 
and remove the lower cover. 
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Steering 


1380655 


Fig. 4 — Removing steering wheel 


(9) Disconnect all wiring connectors (including 
clockspring connectors) and lift off the top cover. 
(10) Remove the installation screws and remove the Fig. 7 — Column lower mounting bracket bolts 
clockspring. 


(15) Remove the joint cover to dash panel attaching 
bolts, refer Fig. 8. 


Fig. 5 — Dash under cover removal 


NOTE: After removal care should be taken not 
to scratch or damage the switches and controls. 


(11) Remove the column undercover installation 
screws directly below the column and remove the cover. 
(12) Remove the underframe and the heater duct. 
(13) Remove the tilt bracket installation bolts, refer 

Fig. 6. 
(14) Remove the column lower mounting bracket 
bolts, refer Fig. 7. 


Fig. 8 — Joint cover attaching bolts 


(16) Remove the bolt which holds the joint assembly 
to the steering gear, refer Fig. 9. 


Fig. 6 — Tilt bracket installation bolts Fig. 9 — Joint to steering gear holding bolt 
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(17) Lift out the steering column assembly. 


Installation 


Installation is a reversal of the removal procedure 
noting the following:- 

(1) Ensure that the steering joint is installed with the 
undercut end of the joint shaft fitted to the steering 
gear. 

(2) Thoroughly read 528 Section 5 — 
INDIVIDUAL COMPONENT SERVICE in the areas 
relating to the installation of the air bag module and 
clockspring before attempting to install these 
components, 


DISASSEMBLY 


(1) Remove the steering joint holding bolt and 
remove the joint from the steering shaft. 

(2) Remove the split bearing from the cover (refer 
Fig. 10) and slide the cover off the joint. 


Fig. 10—-Steering joint bearing 


(3) Insert the key in the ignition switch and turn to 
the ACC or On position to free the steering column 
lock. 

(4) If it is necessary to remove the steering 
lock/ignition switch assembly, use a hacksaw to cut the 
special bolts at the steering lock bracket side, refer 
Fig. 11. 


13A0102 


Fig. l1 — Removing ignition switch 


NOTE: The steering column assembly is only 
serviced as an assembly and MUST NOT be 
disassembled. 


ASSEMBLY 


Assembly is a reversal of the disassembly procedure, 
noting the following:—- 

(1) Temporarily install the steering lock/ignition 
switch. Check that the steering lock works correctly 
and tighten the special bolts until the heads twist off, 
refer Fig. 12. 


NOTE: A new bracket and special bolts must be 
used when the steering lock/ignition switch is 
installed. 


Fig. 12— Installing steering lock/ignition switch 


(2) Install the cover and retainer on the joint 
assembly. Fill the inside of the bearing halves with 
chassis grease. Install the bearing halves onto the joint 
shaft and wrap vinyl tape around the circumference of 
the bearing approximately one and a half times. Press 
the bearing into the cover. 

Apply chassis grease to the mating surfaces of the 
joint and cover assemblies. 


Vinyl-tape . 


Fig. 13—Installing joint cover and bearing 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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SECTION 1 — SPECIFICATIONS 
GENERAL SPECIFICATIONS 


———————————— Rear hinged (gas spring) front opening type 
Front and Rear Door 
Construction s.s a а а mapa d rxpSE u q а Front hinged, sash construction 
Regulator system ............................ Wire type 
Locking вузіеті.............................. Pin-fork type 
Trunk Lid 
Барет, oa уа м ае ЬУ are Single arm type (torsion bar type) 
Tailgate 
Hinges шиши да MADERA Nee eS Top hinge (gas spring type) 
Glass Installation Method 
Windshield glass ............................ Adhesive — polyurethane 
Rear window glass........................... Adhesive — polyurethane 
Rear quarter «cud vu tl nate bee Adhesive and stud-nut mount 
Rear quarter window glass — wagon........... Adhesive — polyurethane 
Tailgate window glass ........................ Adhesive — polyurethane 
Glass Thickness 
Windshield glass ............................ 5.3 mm 
Rear window glass........................... 4.0 mm 
Front door glass............................. 3.5 mm 
Rear door 21455 ¿uu anaku a ва ушин аиы» 3.5 mm 
Rear quarter window glass — sedan ........... 3.5 mm 
Rear quarter window glass — wagon........... 3.5 mm 
Tailgate window glass ........................ 3.5 mm 
Power Window Motor 
Type $e eile We DEN uu Pune Permanent magnet type with a built in 
circuit breaker 
Revolutions under no load .................... 80 rpm (LHR 75 rpm) 
Revolutions under load 
Ab NI eau ena Gentil EAR E REM 65-95 rpm 
At 2 МЕ c abet cS Мы un ere P es 50-80 rpm 
Direction of rotation ......................... Clockwise and Anticlockwise 
| TORQUE SPECIFICATIONS 
Nm 
Hood hinge to hood ........................... 9-14 
Hood hinge to body ........................... 9-14 
Hood latch to body............................ 5-6 
Gas spring to body ............................ 17-26 
Gas spring to һоойЛаайраїе..................... 9-14 
Trunk hinge to trunk Па........................ 9-14 
Trunk hinge to body ........................... 5-6 
Trunk striker and latch attaching bolts ........... 5-6 
Tailgate hinge to tailgate........................ 12-15 
Tailgate hinge to body ......................... 12-15 
Tailgate latch to tailgate ........................ 7-11 
Tailgate striker to бойу......................... 12-15 
Door hinges to Бойу........................... 35-45 
Door hinges to doors .......................... 20-30 
Door latch to door ............................ 5-6 
Door striker to body........................... 9-14 
Check links to door ........................... 5-6 
Outside door handle to аоог.................... 5-6 
Regulators to doors............................ 5.5-7 
Actuators to doors/tailgate ..................... 5-6 
Delta piece to rear doors ....................... 5-6 
Fuel filler door to body ........................ 5-6 
Rear quarter window nuts ...................... 
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SPECIAL TOOLS 


Window moulding remover ..................... E980 
Ornament remover............................. E23M6 
Torsion bar remover and installer................ MB991244 
Door trim remover............................. E310 
Glass holder (suction).......................... MB990480 


< Z 
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SECTION 2 — SHEETMETAL 


. Front hood weatherstrip 
. Air conditioner weatherstrip 


. Hood heat protector 

. Rear hood weatherstrip 
Hood damper 

. Hood lock release handle 
. Hood lock release cable 
Hood latch 

Hood bumper 

. ETACS hood switch (where fitted) 
. Hinge to hood bolts 

. Hood hinge 

. Hood gas spring 


ONDUN AUN 


Fig. 1 — Hood Assembly 


HOOD AND RELEASE CABLE 


The hood is attached to the body by two hinges 
which have oversize bolt holes permitting movement 
of the hood for alignment purposes. 


Removal 


(1) Open the hood and disconnect the windscreen 
washer hose. 

(2) Mark the location of the hinge to hood panel 
with a pencil. 

(3) While protecting the paint finish in the lower 
hood area and with the aid of an assistant, remove the 
two gas spring to body bolts and the hood to hinge 
bolts. 

(4) Remove the hood from the vehicle. 


Hood Installation and Adjustment 


(1) While protecting the paint finish and with the 
aid of an assistant, place hood on hinges and install 
attaching bolts. 

(2) Install gas spring to body bolts and tighten to 
specification. 

(3) Align the pencil marks and tighten the attaching 
bolts. 

(4) Check and note the alignment and margins of 
all sides of the hood. 


(5) Hood margins can be adjusted at the hinges or 
the lock and the alignment can be adjusted at the hood 
bumpers, refer Figs. 2 and 3. 

(6) Reconnect the windscreen washer hose and check 
for correct operation of the hood and lock assembly. 


Hood Lock 


The hood lock/catch assembly is adjustable to 
ensure correct operation of the lock and accurate hood 
alignment. 

The hood lock is released by a pull release cable 
operated from the inside of the vehicle situated below 
the driver's side lower panel. 


Adjustment 

(1) To adjust the hood lock, loosen the retaining 
bolts and adjust the position of the catch to coincide 
with the latch on the hood, refer Fig. 3. 


NOTE: It may be necessary to bend the latch to 
align with the hood lock if insufficient hood 
lock adjustment is found. 


(2) Tighten the retaining bolts and open and close 
the hood several times to ensure that the hood is 
locking and latching securely. 
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18A0018 
18A0010 


Fig. 2 — Hood adjustment 


18М0014 


Fig. 3 — Hood lock adjustment 


Hood Release Cable 
Replacement 


(1) Disconnect the cable from the release lever inside 
the vehicle. 

(2) Jack the vehicle up and put RHF of vehicle on 
a support stand. 

(3) Remove all of the splash shield bolts and clips 
except for the two lower rear bolts and the mud flap 
retaining bolts. 

(4) Release the splash shield and rest it on the tyre. 

(5) Remove the tape from the cable underneath the 
splash shield where it is attached to the loom. Refer 
Fig. 5. 

(6) Remove the battery clamp and the battery. 

(7) Remove the front air intake duct by removing the 
retaining bolt and releasing it from the main intake 
duct. 

(8) Remove the radiator grille, refer Group 51 — 
Exterior for procedure. 

(9) Remove the RH headlight assembly, refer Group 
54 — Chassis Electrical. 

(10) Remove the cable from the latch assembly, refer 
Fig. 4. 


As 


( 


Fig. 4 — Cable removal — from latch 


(11) Release the cable retaining clips and remove the 
clips from the cable. Refer Fig. 5 for location. 


. Cable retaining clips 

. Hood lock 

. Hood release cable 

. Tape 

. Grommet 

. Hood lock release handle 


Fig. 5 — Hood cable routing 


(12) Attach the new cable by the bonnet latch end 
to the release lever end by using string, etc. 


NOTE: Do not increase the width of the cable 
during attachment because the cable must pass 
through a small hole in the grommet. 
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(13) Pull the old cable from the outside of the vehicle 
until the new cable is basically in place. 

(14) Disconnect the old cable from the new one. 

(15) Connect the cable to the hood latch. 

(16) Check that the routing of the cable is correct 
and without kinks. Refer Fig. 5. 

(17) Replace the three retaining clips. 

(18) Re-tape the cable to the loom underneath the 
splashshield. 

(19) Connect cable to release lever assembly. 

(20) Install all of the components that were removed. 


Adjustment 


The hood cable can be adjusted at the release lever 
end. This is done by selecting the notch necessary to 
obtain normal hood release. Refer Fig. 6. 


Fig. 6 — Cable adjustment 
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. Trunk lid lock release handle 
. Trunk lid weatherstrip 

. Trunk lid panel 

. Trunk lid lock release cable 

. Adjustable bumper 

. Outer garnish retaining nut 

. Non-adjustable bumper 


. Trunk lid hinge 

. Hinge to trunk lid bolts 

. Trunk lid latch 

. Trunk lid striker 

. Outer rear garnish (X-line) 
. Inner rear garnish (X-line) 
. Licence plate lamps 


Fig. 7 — Trunk lid components 


TRUNK LID AND RELEASE CABLE 
Removal 


(1) Remove the trunk lid trim (where fitted). Refer 
Group 52 — Interior. 

(2) Disconnect the loom connector to free the licence 
plate illumination wiring from the body and the trunk 
lid hinges. 

(3) Disconnect the wiring from the electric trunk lid 
release solenoid (where fitted). 

(4) Disconnect and remove the trunk lid lock release 
cable (where fitted) from the trunk lid assembly. 

(5) Mark the location of the hinge to trunk lid 
position with a pencil. 

(6) With an assistant supporting one side of the 
trunk lid, remove the trunk lid to hinge retaining bolts. 

(7) Remove the trunk lid from the vehicle. 


Installation 


(1) With an assistant supporting one side of the 
trunk lid, place it on the hinges and install the attaching 
bolts. 

(2) Align the pencil marks with the hinges and 
tighten the attaching bolts. 

(3) Check for correct alignment and operation of 
the trunk lid. 

(4) Connect all appropriate wiring and cables. 

(5) Replace trunk lid trim (where fitted). 


Adjustment 


(1) Trunk lid clearances can be adjusted at the 
hinges, refer Fig. 8. 

(2) Trunk lid height can be adjusted by rotating the 
trunk lid bumpers clockwise or anticlockwise, refer 
Fig. 9. 

(3) The trunk lid striker can also be adjusted by 
loosening the retaining bolts and moving the striker 
horizontally or vertically to help with height 
adjustment or ease the closing force of the trunk lid. 


Refer Fig. 10. 
/ € 


Fig. 8 — Trunk lid hinge adjustment 


nS 
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Fig. 9 — Trunk lid bumper adjustment 


NOTE: Ensure that the adjustable bumper is 
installed in the correct position if removed, refer 
Fig. 9. 


Fig. 10 — Trunk lid striker adjustment 


Trunk Lid Release Cable 
Removal 


(1) Remove the RHF and RHR scuff plates. 

(2) Remove the centre pillar lower trim, rear seat 
back, rear seat squab, lower seat belt mounting bolt 
and the RHR wheelhouse trim. Refer Group 52 — 
Interior for procedures. 

(3) Disconnect the cable retaining clips in the trunk 
compartment and on the trunk lid. Remove latch cover. 

(4) Release the cable from the latch assembly. 

(5) Release the cable from all other clips and clamp 
locations. 

(6) Remove the lever assembly from the body by 
releasing the retaining bolt. 

(7) Disconnect the cable from lever assembly. 

(8) Carefully remove the cable assembly from the 
vehicle. 


Installation 


To install, reverse the removal procedure noting the 
following: 

(1) Ensure cable routing is correct and free of kinks. 
Refer Figs 11, 12 and 13. 

(2) Ensure all components removed are replaced and 
if necessary, torqued to specification. 


Adjustment 


(1) To adjust the cable, select the appropriate notch 
at the latch end of the cable to obtain best operation. 
Refer Fig. 14. 


Fig. 11 — Cable routing — Trunk lid hinge 


Late m, 
Models $ 


Fig. 12 — Cable routing — Trunk lid 


Early 
Models 


Late 
Models 


ж | Refer Fig. 30 
сн 1 


INSTALL USING FIRST GROOVE OF CABLE 

END AS SHOWN. IF FUEL FILLER DOOR 

DOES NOT OPEN USE NEXT GROOVE. 

Trunk lid release handle 4. Fuel filler door cable 
2. Fuel filler door release handle 5. Trunk lid release cable 
3. Remote release mechanism 6. Retaining clips 
7. Fuel filler door 


Fig. 13 — Cable routing 


Spring 
(Late Models) 


Fig. 14 — Cable adjustment 


Torsion Bar Removal 


(1) Disconnect the body harness and the harness 
connector of the rear shelf lower panel. 

(2) Attach special tool MB991244 to the link side 
of the torsion bar as shown in Fig. 15 and push 
downwards to remove the torsion bar from the link. 


NOTE: When removing the torsion bars, remove 
the bar which is located at the bottom of the 
central mounting bracket first (usually RH). 


CAUTION: ENSURE THAT THE SPECIAL 
TOOL IS CORRECTLY FITTED TO THE 
TORSION BARS. 


(3) Raise the opposite end of the torsion bar and 
remove it from the bracket channel and while pulling 
it out of the oblong hole manoeuvre the torsion bar 
from the link side mounting hole. Refer Fig. 16. 

(4) Remove the torsion bar. 

(5) Remove the other torsion bar by using the same 
procedure. 
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MB991244 


се 


Fig. 15 — Special tool location 


Bracket 
^ channel 


Fig. 16 — Torsion bar removal 


Torsion Bar Installation 


To install, reverse the removal procedure noting the 
following: 

(1) Ensure that the harness and the harness 
connector are connected and returned to their original 
position. 


CAUTION: ENSURE THAT THE SPECIAL 
TOOL IS CORRECTIY FITTED TO THE 
TORSION BARS. 
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. Damper 

. Bumper 

. Tailgate gas spring 

. Tailgate weatherstrip 
. Tailgate scuff plate 


. Tailgate striker 

Harness connectors and grommets 
. Washer tube connection 

. Tailgate assembly 

. Tailgate hinge 


ооо-чосьом- 


Fig. 17 — Tailgate removal 


TAILGATE AND TAILGATE HINGE (WAGON) 
Removal 


(1) Remove the two rubber grommets surrounding 
the harness connectors. 

(2) Disconnect the harness connectors and the 
washer tube. 

(3) Remove the tailgate gas springs by removing the 
two bolts attached to the tailgate and gently levering 
out the metal clip from the bottom end of the gas 
spring, refer Fig. 18. 

(4) Scribe or pencil in a line around the tailgate 
hinges as an aid in reassembly. 

(5) With the aid of an assistant remove the hinge 
to body nuts, refer Fig. 19 and carefully remove the 
tailgate. 


Fig. 18 — Tailgate gas spring removal 
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Fig. 19 — Removal of tailgate hinge nuts 


Installation 


Instal by reversing the removal procedure noting the 
following: 

(1) Lubricate the tailgate hinges and the ball joints 
of the tailgate gas springs. 


Adjustment 


(1) Loosen the tailgate mounting nuts, adjust the 
tailgate by moving it so that the clearance is equal on 
all sides, refer Fig. 20. 

(2) Loosen the tailgate striker mounting bolts, and 
then adjust the alignment of the latch and striker by 
adjusting the horizontal and vertical positioning of the 
striker, refer Fig. 20. 


Tailgate hinge adjustment 


Fig. 20 — Tailgate adjustment 


NOTE: А 
Disposal of Gas Springs (Hood and Tailgate) 


The gas springs are under pressure and must be vented 
in accordance with the following instructions before 
being discarded, refer Fig. 21. 

(1) The pressure tube must be clamped between two 
*V"-blocks without being deformed. Dimension “X” 
as shown in Fig. 21 must be at least 25mm and left 
unobstructed by the V-blocks. 

(2) Suitable safety measures must be taken before 
performing the above venting operations. Full face 
visor, leather gloves and protective clothing must be 
worn by the person performing the venting operations. 
Any persons in close vicinity of the area must also 
observe these safety measures. 

(3) To vent the pressure tube, drill a 3mm diameter 
hole 20mm from the bottom cover as shown in Fig. 21. 

(4) The cylinder is correctly vented when the piston 
rod can be moved in and out without the use of force. 

(5) The gas springs are partially filled with oil. Be 
sure to comply with the laws of your state regarding 
the disposal of oil. 


If correct disposal in accordance with these instructions 


is not possible please return the gas springs to your 
local Mitsubishi dealer. 


Disposal Instructions 


P3 
Bottom 
cover 


Pressure 
tube 


Тын 


Drilling 
mm (in.) point 


Fig. 21 — Tailgate/Hood gas spring disposal 
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. Front turn signal lamp ‘R’ pin 
. Front fender panel 

. Front turn signal lamp 

. Turn signal lamp holder 

. Side turn signal lamp 

. Splash shield 


Fig. 22 — Front fender assembly 


FRONT FENDERS 
Removal 


(1) Remove mudflap — refer Group 51 — Exterior. 

(2) Remove the front fender splash shield retaining 
bolts. 

(3) Remove the front fender splash shield. 

(4) Using a small screwdriver with a piece of cloth 
on the tip, remove the side turn signal, refer Fig. 23. 


Fig. 23 — Side turn signal lamp removal 


(5) Remove the front turn signal lamp by removing 
the retaining pin and releasing the clip, refer Fig. 22. “ 

(6) Remove the front turn signal lamp holder by 
removing the screw and releasing the clip, refer Fig. 22. 

(7) Remove the two fender to headlight assembly 
mounting nuts. 

(8) Remove the front bumper, refer Group 51 — 
Exterior for procedure. 

(9) Remove the front side protection moulding as 
per procedure in Group 51 — Exterior. 

(10) Remove all the remaining fender mounting bolts 
as illustrated in Fig. 22 and remove the front fender. 


Installation 


(1) Ensure that all the old sealant is removed from 
fender flange and then apply new sealant making sure 
not to cover the bolt holes on fender flange. Refer 
Fig. 24. 

(2) Mount the fender and partially tighten the bolts. 


Sealer location 


Front 
fender 


Fig. 24 — Sealer application 


(3) Check fender for alignment and correct 
clearance with corresponding panels. 

(4) Tighten all fender mounting bolts. 

(5) If necessary, apply suitable sealer to the fender 
lip that the splash shield rests on. Refer Fig. 25 for 
splash shield sealant contact area. 


Splash shield 


Sealant 
contact 
area 


Fig. 25 — Splash shield sealer contact area 
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1. Upper door hinge 

2. Door check pin 

3. Door check strap 

4. Door harness connector 


. Striker 
. Lower door hinge 
. Door assembly 


Fig. 26 — Door removal (X-line front door shown) 


DOORS 
Front Door Removal 


(1) With the door in a wide open position, 
sufficiently support the door without causing any 
damage to the door. 

(2) Pencil a line around the upper and lower hinges 
on the door panel. 

(3) Remove the door check pin and disconnect door 
check. 

(4) Vehicles with power windows, power mirrors, 
central locking or door lamps: 

Remove the glovebox undercover, the glovebox and 
the glovebox housing. Free the door power loom from 
the flexible clamp on the ECI computer bracket. 
Remove the grommet from the front door pillar and 
withdraw the connector/s. Disconnect connector/s. 

(5) Remove the door hinge to door mounting bolts 
and remove the door from the vehicle. 


Installation 


Install by reversing removal procedure and note the 
following: 

(1) Align the door to the hinges using the pencil 
mark and install bolts. 

(2) With door closed, check door margins and 
adjust if necessary. Torque bolts to specification. 


(3) Reconnect the connectors (where fitted) and 
replace grommet, wiring, glovebox, etc. 

(4) Adjust door striker if necessary to gain best 
alignment and door opening/closing effort. 


Rear Door Removal 

(1) Attach a rag to the rear door body panel (as 
shown in Fig 27) to prevent scratches and lower the rear 
window as far as possible. 


Fig. 27 — Rag location 
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(2) Remove the door check ріп and disconnect the 
door check. Close the door. 

(3) Pencil a line around the door hinge on the door 
assembly. 

(4) Remove the wiring loom grommet (where fitted) 
from the centre pillar and after removing the 
connector/s from the body, disconnect them. 


Fig. 28 — Rear door removal 


(5) Remove the rear door hinge to door mounting 
bolts, pull the outer handle to open the latch and then 
remove the rear door. Refer Fig. 28. 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Install the rear door using the pencil mark and 
close the latch. 

(2) Install the rear door mounting bolts. 

(3) With the door closed, check door margins and 
adjust if necessary. 

(4) Check wiring has been connected and replaced 
in pillar. 

(5) Ensure check strap is reconnected. 

(6) Remove rag from body. 


Check Strap Removal 


(1) Remove the door trim and waterproof film, refer 
Section 3 for procedure. 

(2) Remove the spring pin and remove the check 
strap to door retaining bolts. 

(3) Remove check strap. 


Installation 
Install by reversing the removal procedure. 


Door Hinge Removal 


NOTE: To remove the front door hinges you must 
first remove the front fender. 


(1) Remove door as described earlier in this section. 
(2) Mark location of hinge to body and remove 
hinge to body attaching bolts. 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) The rear door hinges differ according to where 
they are used. Check the identification mark before 
installing. 


HI 
Upper Hinge 
Door Hinge Adjustments 
Always mark hinge to panel location with a pencil 
before carrying out any adjustments. 
This will assist in determining how far the hinge has 
been moved. 
(1) Vertical and horizontal alignment of the rear 
door can be gained by moving the hinge to body 
position. 


NOTE: This is only possible on the front door if 
the front fender is removed first. 


(2) The front of the door to panel alignment can be 
adjusted by moving hinge to door position. 

(3) The rear of the door to panel alignment can be 
adjusted by moving striker in a horizontal plane. 
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. Fuel filler door 

. Fuel filler door hook 

. Tie clip 

. Fuel filler door cable 
. Location tape 

. Release mechanism 


ап anm 
/BTCTOUD 


Fig. 29 — Fuel filler door cable routing sedan and wagon 
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FUEL FILLER DOOR AND CABLE 
Removal — Door 


(1) Remove filler door retaining bolts. 
(2) Remove door. 


Installation 
Reverse removal procedure. 


Adjustment 


The filler door is adjustable at its mounting position 
for best body margins. 


Removal — Cable 


(1) Remove the RHF and RHR scuff plates. 

(2) Remove the centre pillar lower trim, rear seat 
back, rear seat squab, lower front seat belt mounting 
bolt and the RHR wheelhouse trim. Refer Group 52 
— Interior for procedures. 

(3) Remove the lever assembly from the body by 
releasing the retaining bolt. 

(4) Disconnect the cable from the lever assembly and 
remove the cable from the clip-on locations under the 
carpet. 

(5) Remove the two trunk side trims and the rear 
trunk trim. Refer Group 52 — Interior for procedure. 

(6) Remove the tape and snap clip from the locations 
shown in Fig. 29. 

(7) Remove the fuel filler door lock from the body 
by compressing the spring clips on either side of the 
lock mechanism. 

(8) Feed lock and cable out of its slot and disconnect 
the cable. 

(9) Remove the cable from the vehicle. 


Installation 


To install,.simply reverse the removal procedure 
noting the following: 

(1) Ensure cable routing is correct and free from 
kinks. 

(2) Ensure all tape and clips are replaced in original 
position. 

(3) Ensure all components removed are replaced and 
if necessary torqued to specification. 

(4) Check that the fuel filler door lock is located in 
the body correctly. 


Adjustment 


(1) Remove the rear seat back, rear seat squab and 
RHR wheelhouse trim to gain access to the adjuster. 

(2) Move the adjuster to the position that ensures 
correct operation of the fuel filler door. Refer Fig. 30. 

(3) This is achieved by releasing the clip and 
changing the notch that it locates in. 

(4) Replace all of the components that were 
removed. 


Fig. 30 — Cable adjuster 
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. Waterproof film 

Front armrest bracket 
Armrest bracket 

Power window switch assy. 
Inside door handle 

Door trim 

Courtesy lamp 

Window regulator handie 
. Speaker 

Speaker mount 

. Escutcheon 


SNOT RODS 


3 
0. 
1 


Fig. 1 — Front door trim removal (X-line shown) 


FRONT DOOR TRIM 


Removal 
(1) Put the window in the down (open) position. 
(2) Remove the retaining clip and then remove 
window regulator handle assembly where fitted. Refer 
Fig. 2. 


Fig. 2 — Regulator handle clip removal 


(3) Release power window switch assembly (where 
fitted), disconnect wiring and remove the switch 
assembly. 

(4) Remove the retaining screw covers from over the 
heads of the screws. Refer Fig. 1. 

(5) Remove the inside door handle retaining screw, 
depress door trim to avoid damage before removing 
handle and move the handle forwards and out of the 
trim. 

(6) Disconnect rod assembly from the handle and 
remove handle. 

(7) Remove all other retaining screws from the door 
trim assembly. Refer Fig. | and remove the escutcheon. 

(8) Using Fig. 1 for location, remove the door trim 
clips from the door by using special too] E310 to release 
them. 

(9) Disconnect any wiring that is connected to the 
door trim. 

(10) While pulling the base of the door trim out, lift 
and remove the door trim. 


Waterproof Film Removal 


(1) With the door trim off, remove the two front 
door armrest brackets. 

(2) “X” line only — Remove the speaker retaining 
screws and the speaker mount screws and disconnect 
the wiring. Remove speaker and speaker mount. 

(3) Remove the waterproof film. 
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. Waterproof film 

Power window switch 
Rear door armrest bracket 
Armrest bracket 

Inside door handle 

Door trim 

Window regulator handle 
Courtesy light 

Ash tray assembly 

. Escutcheon 


1 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 


Fig. 3 — Rear door trim removal 


Installation 


To install, reverse the removal procedure noting the 
following: 

(1) Ensure waterproof film is secured firmly in place. 

(2) All information, testing procedures, etc. on 
speakers and power window switch — refer Group 54 
— Chassis Electrical. 


REAR DOOR TRIM 
Removal 


(1) Put the window in the down (open) position. 

(2) Remove the retaining clip and then remove the 
window regulator handle, where fitted. Refer Front 
Door Trim for clip removal. 

(3) Release the power window switch assembly 
(where fitted), disconnect wiring and remove the switch 
assembly and remove the escutcheon. 

(4) Remove the retaining screw covers from over the 
heads of the screws. Refer Fig. 3. Remove screws. 

(5) Remove the inside door handle retaining screw. 


(6) Slide the handle forwards (to the front of the 
vehicle) and out of the trim. 

(7) Disconnect the rod from the inside handle and 
remove handle. 

(8) Remove any remaining screws. 

(9) Using Fig. 3 for location, remove the door trim 
clips by inserting special tool E310 or similar and lever 
to remove them. 

(10) Once the clips are released, disconnect any 
wiring associated with the door trim. 

(11) While pulling the base of the door trim out, lift 
up and remove door trim. 


Waterproof Film Removal 


(1) To remove the waterproof film simply remove the 
two armrest brackets and peel back film. 


Installation 
Reverse removal procedure. 
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. Tailgate 

. Tailgate upper trim 

. Tailgate sidetrim R.H. 

. Tailgate side trim L.H. 

Retaining bracket 

. Tailgate lower trim 

. Tailgate lower trim insert (H & D line only) 
. Tailgate lower trim insert (P line only) 

. Waterproof film 

i Indicates clip positions 


1 

2 
3 
4 
5. 
6. 
7. 
8 
9. 


Fig. 4 — Tailgate trim 


TAILGATE TRIM 
Removal 


(1) Using a screwdriver and a pair of long nosed 
pliers remove the external retaining clips from the lower 
trim. 

(2) Remove the two retaining screws, one on each 
side and carefully pull the trim away from the tailgate 
releasing the internal retaining clips. 

(3) Carefully pry the upper trim away from the 
tailgate. 

(4) Carefully pry the side trims away from the 
tailgate. 


Waterproof Film Removal 


Remove the waterproof film by carefully peeling 
away from the tailgate. when refitting film ensure it is 
secured firmly in place. 


Installation 


Reassemble by reversing the removal procedure 
noting the following: 

(1) Snap on the trim panels after fitting new retainers 
if necessary. 

(2) Align and interlock all trim panels to attain a 
neat appearance. 
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Inside lock knob 

. Outside handle assembly 

. Lock rods 

. Keyless entry wiring (where fitted) 
. Handle rods 

. Torx head screws 

. Door striker 


. Inside door handle 
. Door latch assembly 
. Door lock actuator (where fitted) 
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Torx head 
screw 


Fig. 1 — Front door latch and handle components 


FRONT DOOR LATCH AND HANDLE 


Removal 
(1) Remove the door trim and waterproof film as 
described earlier in this group. 


NOTE: The inside door handle will already be 
removed. 


(2) Disconnect the outside handle and lock rods. 

(3) Disconnect the wiring connector for the keyless 
entry system (where fitted). 

(4) Remove the two retaining bolts and remove the 
outside handle assembly by pushing towards the front 
of the vehicle then pulling it out. 

(5) Remove the inside lock knob and surround by 
unscrewing it. 


Fig. 2 — Barrel removal 


(6) Using a TORX head tool, remove the three latch Installation 
retaining bolts (plus normal bolt for actuator, where To install, reverse the removal procedure noting the 
fitted) and remove the assembly. following: 


(1) Ensure that all rods and wiring (where 
fitted) is re-connected. 

(2) Ensure all handles and locks (keyless entry 
system — where fitted) operate correctly. 


NOTE: The torx head screws are non-reuseable. 
Once removed, they must be replaced. 


NOTE: To remove the barrel from the front Inspection 
outside door handle assembly, remove the snap For door lock actuator, handle ETACS, etc. 
ring and remove the barrel. Refer Fig. 2. testing refer Group 54 — Chassis Electrical. 
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. Inside lock knob 

. Outside handle assembly 
. Handle rods 

. Lock rod 

. Torx head screws 

. Actuator (where fitted) 


. Latch assembly 


Fig. 3 — Rear door latch and handle components 


REAR DOOR LATCH AND HANDLE 
Removal 


(1) Remove the door trim and waterpoof film as 
described earlier in this group. 


NOTE: The inside door handle will already be 
removed. 


(2) Remove the inside lock knob and surround. 

(3) Disconnect the outside handle rod from the 
handle assembly. 

(4) Remove the outside handle assembly by 
removing the retaining bolts. Push towards front of 
vehicle, then out. 

(5) Disconnect inside lock rod from the door at the 
lock knob end and disconnect from the actuator (where 
fitted). 

(6) Disconnect the wiring loom and remove the 
actuator by its two retaining bolts (where fitted). 

(7) Disconnect any remaining clips that retain the 
rods. 

(8) Using a torx head tool, remove the three latch 
retaining screws. 


NOTE: The torx head screws are non-reuseable. 
Once removed they must be replaced. 


(9) Carefully manoeuvre the latch assembly from the 
door. 


Installation 


To install, reverse the removal procedure noting the 
following: 

(1) When installing the inside lock rod to the 
actuator, ensure the rod is in the unlocked position 
(towards the front of the vehicle) and then push the 
rod into the clamp on the actuator. 

(2) Ensure that all components that were removed 
are replaced and operate correctly. 


Inspection 
To test actuator, refer Group 54 — Chassis Electrical. 


CHILD PROOF DOOR LOCKS 


The rear doors have a child proof lock incorporated 
into the door lock. 

If the lever is placed in lock position the door cannot 
be opened from the inside, however normal outside 
operation is maintained. 

If the lock is placed in the free position the door may 
be opened from both inside and outside handles. 

The unit is non-serviceable and if faulty the door 
lock assembly should be replaced. To remove the child 
proof lock use the same procedure described in Door 
Lock Removal in this section. 


PLAN 
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. Holder 

. Tailgate handle 
Harness connector 
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Tailgate latch assembly 
Harness connector 

. Tailgate lock activator 

. Cylinder lock retainer 
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Fig. 4 — Tailgate latch assembly 


TAILGATE LATCH AND HANDLE 
Removal 


(1) Remove the tailgate trim and waterproof film as 
described earlier in this group. 

(2) Remove the rod and rod holder from the tailgate 
handle. 

(3) Remove the tailgate handle by removing the two 
retaining nuts and pulling away from the tailgate. 

(4) Uncouple the harness connector from the 
tailgate latch. 

(5) Disconnect the lock rod from the clamp at the 
rear of the tailgate lock actuator and the lock cylinder. 

(6) Using a torx head tool (T x 27), remove the three 
retaining bolts from the tailgate latch assembly and 
then remove the latch from the tailgate. 

(7) To remove the tailgate lock actuator from the 
vehicle remove the two retaining bolts and uncouple 
the connector. 

(8) To remove the tailgate lock cylinder, carefully 
lever the lock retainer from position and remove the 
lock cylinder from the tailgate. 


NOTE: The torx head screws are non re-usable. 
Once removed they must be replaced. 


Instaliation 


To install, reverse the removal procedure noting the 
following: 

(1) When installing the lock rod to the actuator, 
ensure the rod is in the unlocked position (towards the 
right hand side of the vehicle) and then push the rod 
into the clamp on the actuator. 

(2) Ensure that all components that were removed, 
are replaced and operate correctly. 


Inspection 
To test actuator, refer Group 54 — Chassis Electrical. 


42А -5-1 
SECTION 5 — OPENING SIDE GLASS 


. Door glass 
. Power window regulator (where fitted) 
. Door glass holder 
. Window regulator 
. Power window motor (where fitted) 


тр о № = 


FRONT DOOR GLASS AND REGULATOR 


Removal 

(1) Remove the door trim and waterproof film — 
refer Section 3, this group. 

(2) Lower the door glass until the retaining screws 
are aligned with the service hole. Refer Fig. 2. 

(3) While supporting the door glass, remove the 
retaining screws and lift the glass up and out of the 
door, refer Fig. 3. 


Fig. 3 — Front door glass removal 


(4) Remove the seven (7) regulator retaining bolts 
and carefully remove the assembly from the door. 


Installation 


To install, reve, зе the removal procedure noting the 
following: 

(1) When installing the regulator mounting buit: 
Fig. 2 — Front door glass retaining screws tighten the one indicated with an arrow in Fig. 4 FIRS.. 
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Fig. 4 — First bolt to tighten 


(2) Ensure that the door glass is seated correctly in 
the door run channel. If not, proceed to the following 
adjustment information. 


Adjustment 


To adjust the door glass to run channel alignment, 
follow these procedures: 

(1) Loosen the regulator installation bolts that are 
indicated by arrows in Fig. 5. 


Fig. 5 — Bolts to loosen 


(2) Move the upper section of the regulator towards 
the front or rear of the vehicle to adjust the tilt angle 
of the door glass. 

(3) Lower the door glass in order to gain access to 
the retaining screws through the service hole. 

(4) Loosen the door glass retaining screws (refer Fig. 
6) and adjust the forward or backward position of the 
glass. 


Fig. 6 — Retaining screws 


(5) Ensure that the door glass seals correctly into 
the run channel or re-adjust door glass. 


Inspection 


For power window regulator testing or electrical 
check, refer Group 54 — Chassis Electrical. 
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. Door glass 
. Rear delta assembly 
. Door glass holder 


. Power window regulator 
(where fitted) 

. Window regulator 

. Power window motor 
(where fitted)) 


Fig. 7 — Rear door glass and regulator components 


REAR DOOR GLASS AND REGULATOR (4) Remove the delta assembly from the door. 
(5) Ensure the door glass retaining screws are 


Removal PE Qn 
; : accessable. Refer Fig. 9. 
E ЛЕ к 2. and waterpoof film — (6) While supporting the door glass, remove the 
(2) Lower the reaper иза сезсе alitem retaining screws and remove the glass from the door. 
š Е Refer Fig. 10. 


(3) After moving the rear door inner opening 
weatherstrip to one side, remove the two screws and 
bolt that retains the rear door delta assembly, refer 
Fig. 8. 


Fig. 8 — Rear door delta removal Fig. 9 — Retaining screw location 
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Fig. 10 — Rear door glass removal 


(7) Remove the seven (7) regulator retaining bolts 
and carefully remove the assembly from the door. Refer 
Fig. 11. 


Fig. 11 — Retaining bolts 


Installation 


To install, reverse the removal procedure noting the 
following: 

(1) When installing the regulator mounting bolts, 
tighten the one indicated with an arrow in Fig. 12 
FIRST. 


Fig. 12 — First bolt to tighten 


(2) With door glass installed and in the “down” 
position, insert the rear door delta assembly into 
position and install retaining screws and bolt. 

(3) Ensure that the door glass is seated correctly in 
the door run channel. If not, proceed to the following 
adjustment information. 


Adjustment 


To adjust the door glass to run channel alignment, 
follow the front door glass and regulator adjustment 
instructions. 


Inspection 


For power window regulator testing or electrical check, 
refer Group 54 — Chassis Electrical. 
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SECTION 6 — STATIONARY GLASS 


GENERAL INFORMATION 


The windscreen is a laminated type which has a 
plastic lamination between two layers of safety glass. 
If struck hard enough it will crack into large sections 
enabling the driver to stop the vehicle safely. 

The factory fitted windscreen and rear window are 
held in position by an air cured polyurethane adhesive. 

When replacing the windscreen, rear window or fixed 
quarter window, use BOSTIK AUTOSEAL 130 ЕС-ІУ, 
AUTOSEAL PAINT PRIMER 5083 and AUTOSEAL 
GLASS PRIMER 5082 or equivalent system. 


WINDSCREEN 
Removal 


(1) Remove the windscreen wiper arms and the air 
inlet grilles, refer Group 51. 

(2) Remove the sun visors, interior rear vision 
mirror, front pillar trims and the front headlining trim 
as described in Group 52. 

(3) Remove the upper windscreen moulding by using 
special tool No. E980, refer Group 51. 

(4) Remove the side windscreen mouldings being 
careful not to break the plastic clips. 

(5) Remove the plastic moulding retainers from the 
weld studs on the glass opening perimeter. 

(6) Apply cloth tape around the opening perimeter 
of the windscreen to protect the paint finish. 

(7) Using a sharp instrument, make a hole in the 
adhesive in the upper corner of the windscreen and 
insert a braided cutting wire (available from windscreen 
specialists) approximately 0.6 mm in diameter into the 
adhesive from the inside of the vehicle. 

(8) With the aid of an assistant, use a sawing motion 
to move the wire up one side, across the top and down 
the other side with a steady, even pressure to cut the 
adhesive, refer Fig. 1. 


NOTE: The use of safety glasses and heavy duty 
gloves are recommended to prevent injury in 
case of wire breakage. 


Braided 


Fig. 1 — Windscreen removal 


(9) After cutting the adhesive on the sides and top 
of the windscreen, with the aid of an assistant, push 
the top of the windscreen out and cut the lower 
adhesive with a long, sharp bladed tool. 


NOTE: The use of suction type holders on the 
outside of the glass will assist in the handling 
of the windscreen. 


(10) With the aid of an assistant, remove the 
windscreen from the vehicle. 


NOTE: An alternate removal method is to cut 
through the bonding material from the inside 
using a sharpened paint scraper. This is accom- 
plished by cutting through the top, sides and 
bottom corners, then easing glass forward to an 
upright position and cutting through the 
bottom material. 


(11) If the glass is to be reused, remove all loose 
adhesive without damaging the glass or ceramic 
surface. 

(12) Remove all loose adhesive from the body fence 
flange without causing damage to the flange. 


NOTE: Old adhesive that is sound and has good 
adhesion can remain, as it serves as a 
foundation for the new adhesive. 


Body Opening Preparation 

(1) Clean the fence flange and any remaining loose 
adhesive with X55 solvent or similar and allow to dry 
for 10 to 15 minutes. Prime any bare metal that is 
showing with a suitable metal primer. 

(2) Apply body primer (Autoseal 5083) over the 
fence flange to give a total “blacked-out” appearance. 
Allow to dry for 10 minutes, refer Fig. 2. 

(3) Fit moulding retainers to weld studs, refer Fig. 3. 


Primed area of 
fence flange 


Fig. 2 — Priming fence flange 
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Fig. 3 — Moulding retainers 


NOTE: If the adhered clips come away from the 
body, prepare the surface and glue the clips 
back into place. Approximately 240 mm up 
from the T-stud for the front and 130 mm up 
from the T-stud on the rear. Refer Fig. 4. 


Fig. 4 — Clip replacement 


Weld Stud Repair — 
Windscreen and Rear Window 


In the event of a broken weld stud a satisfactory 
repair can be achieved by riveting and sealing the plastic 
moulding retainer clips to the windscreen rebate. 

If replacement of a front or rear window moulding 
clip retainer (‘T’ stud) is required, the following 
procedure is recommended. 

(1) Remove the existing retainer by carefully grinding 
back to the roof panel. 

(2 Mark a point in the windscreen rebate 
approximately 25 mm from the existing *T' stud and 
6+0.3 mm from the flange surface. 

(3) Drill a hole in the rebate to accept a 3.0 mm rivet. 

(4) Remove all burrs from around the drilled hole. 

(5) Apply primer to all bare metal and touch up the 
repaired area or refinish the area as necessary ensuring 
that adequate coverage is achieved on the inside section 
of the panel. 

(6) Allow sufficient time for the paint to dry then 
apply a neutral cure silicone sealer around the drilled 
hole. 


(7) Rivet the moulding clip to the rebate area using 
a 3.0 mm closed end, all aluminium rivet. 

(8) Apply “Tectyl” wax, or similar, across the entire 
rebate area prior to installing the moulding. 

(9) Apply body primer “Autoseal 5083" over the 
fence flange to give a total “blacked out" appearance. 
Allow to dry for 10 minutes, refer Fig. 2. 


Glass preparation 


(1) Degrease the glass bonding surface 20 mm 
around the perimeter of the sides and top of the glass. 
Also degrease in a line across the lower section of the 
windscreen, 85 mm from the edge. Solvent: e.g. X55. 


NOTE: This line is indicated by two notches on 
either side and a line of clear dots through the 
ceramic, refer Fig. 5. 


(2) Apply a thin coating of Autoseal 5082 glass 
primer around the glass on the bonding surface. 
(Approx. 12 mm width.) Refer Fig. 6. 


NOTE: If adhesive must remain on the windscreen 
to avoid damaging it, ensure all bare glass 
receives a coating of Autoseal 5082 glass primer. 


(3) Allow to dry for 10-15 minutes. If the surface 
is touched, it must be reprimed. 


Clean 20 mm 
around bonding 
surface 


clear dots 


Fig. 5 — Lower bonding surface 


Primer location 
(bonding surface) 


Fig. 6 — Windscreen primer ocation 
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(4) Install the window dam in position (refer Fig. 7) 
by removing the backing tape and presssing into place. 


NOTE: Ensure that the dam is fitted in the right 
direction. 


Window dam 


Inside 
surface 
of glass 


Window 
dam 


A-A cross section 


Fig. 7 — Dam installation 


(5) Apply an even bead of adhesive around the 
bonding surface of the windscreen. This bead is to be 
approx. 7 mm wide and 12-15 mm high and between 
the edge of the glass and the window dam. Refer Fig. 8. 


15 mm 
A 
A 
A-A cross Adhesive 
section 
12-15 
Window mm 
dam 
Approx. 7 mm 


Fig. 8 — Adhesive application 


NOTE: Cut the nozzle of the adhesive cartridge 
as shown in Fig. 8 to ease adhesive application. 


Installation 


(1) With the aid of an assistant and suction type 
holders if available, centrally locate the windscreen in 
the opening and on the spacer blocks, refer Fig. 9. 


Spacer 


с blocks m 


Fig. 9 — Positioning glass to spacers 


(2) Using light, even pressure, work your way around 
the windscreen and ensure a good fit. 4 

(3) With the aid of a plastic tool, force any extruded 
adhesive back under and towards the windscreen centre. 

(4) After removing any adhesive that has stuck to 
the body or the glass, install windscreen mouldings 
before the adhesive sets. Refer Fig. 10. 

(5) Leave vehicle for approx. 30 minutes and water 
test windscreen as described in Section 8 — Sealing. 


Hae ADE (7) 


1. Side Mouldings 

2. Windscreen dam 
3. Windscreen 

4. Moulding retainers 


5. Upper moulding 
6. Butterfly clips 
7. Adhesive clips 


Fig. 10 — Windscreen mouldings 
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(6) Install the following by reversing their removal 
procedures: 

(a) Front headlining trim 

(b) Front pillar trims 

(c) Interior rear vision mirror 

(d) Sunvisors 

(e) Air inlet grilles 

(f) Windscreen wiper arms (torque to specification) 


Approximate Hardening Time of Adhesive 


After approximately 1 hour the can can be driven 
away if the ambient temperature during cure is at least 
23°C and relative humidity 50%. The time for complete 
hardening of BOSTIK AUTOSEAL 130 FC 
SEALANT/ADHESIVE to occur varies according to 
ambient temperature, humidity and construction of the 
joint. 


REAR WINDOW 
Removal 


(1) Disconnect the rear window defogger wiring. 

(2) Remove the rear pillar trims, rear parcel shelf and 
rear headlining trim as described in Group 52 — 
Interior. 

(3) Remove the rear window mouldings as described 
in Group 51 — Exterior. 

(4) The remaining procedure is the same as 
windscreen removal. 


Glass and Body Preparation 


The procedure is the same as windscreen, noting the 
following: 

(1) When cleaning the rear window for primer 
application, clean around the perimeter of the rear 
window at a width of 20 mm instead of being 85 mm 
inset at the bottom. 


Glass Fitment 


(1) Glass bonding is carried out using the procedure 
detailed in Windscreen section. 
(2) Install the following by reversing the removal 
procedure. 
(a) Rear window mouldings. 
(b) Headlining rear trim. 
(c) Rear parcel shelf. 
(d) Rear pillar trims. 
(3) Connect the rear window defogger wiring. 


REAR QUARTER WINDOW — SEDAN 


Fig. 11 — Rear quarter window assembly 


Removal 


(1) Remove the rear pillar trim, refer Group 52 — 
Interior. 

(2) Remove the three quarter window retaining nuts. 

(3) Remove the dripline moulding from the rear 
quarter window moulding, refer Group 51 — Exterior. 

(4) Using a sharp tool, cut the adhesive around the 
window from the inside. 

(5) Remove rear quarter window assembly. 


NOTE: The rear quarter glass cannot be replaced 
on its own, it is available as a complete assembly 
(including moulding) only. 


Body Preparation 


(1) Ensure all of the old sealant has been removed 
from the body flange. 

(2) Ensure all areas of the body that are taken back 
to bare metal are suitably primed and allowed to dry 
before installation of the rear quarter windows. 


Installation 

(1) Using a 6 mm diameter butyl (non-hardening) 
ribbon or tape, surround the rear quarter window 
assembly in the sealant location shown in Fig. 12. 
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Adhesive 
location 


Fig. 12 — Seal and location 


(2) Locate the three studs into the holes in the body 
and press the rear quarter window into place. 

(3) Install retaining nuts and felt packing and torque 
to 2-3 Nm (slightly tighter than finger tight). 

(4) Water test for leaks once the window assembly 
has been installed. 

(5) Replace all other components that were removed 
during the operation. 


REAR QUARTER WINDOW — Wagon 
Removal 


(1) Remove upper cargo trim. 

(2) Remove pillar garnishes, refer Section 10 and 
glass retaining clips. 

(3) Remove rear quarter window retaining clips, refer 
Fig. 13. 

(4) Remove rear quarter glass mouldings carefully, 
making sure not to damage the paint finish. 


MEE 


Ц == glass 


Fig. 13 — Rear quarter glass removal (typical) 


(5) Following steps 7 through 12 of windscreen 
removal described earlier in this section, remove the 
rear quarter window glass. 


Glass and Body Preparation 
Procedure is the same as the windscreen. 


Glass Fitment 


(1) Glass bonding is carried out using the procedure 
detailed in windscreen section. 
(2) Install the following by reversing the removal 
procedure: 
(a) Upper quarter window moulding. 
(b) Glass retaining clips and pillar garnishes. 
(c) Quarter panel belt moulding. 
(d) Upper cargo trim panel. 


TAILGATE GLASS 
Removal 


(1) Disconnect the rear defogger cable terminals. 

(2) Remove trim panels from inside the tailgate. 

(3) Remove the rear wiper arm and blade and motor 
assembly. 


NOTE: The moulding will have to be replaced 
when replacing glass. 


(4) Apply a cloth tape around the opening perimeter 
as shown in Fig. 14, to protect the painted surface of 
the body. 

(5) Using a sharp bladed instrument make a hole 
in the adhesive in the lower corner of the windscreen 
and insert a piano wire 0.6 mm diameter into the 
adhesive from the inside of vehicle. 

(6) Wrap the wire around a suitable blunt ended tool 
handle and with the aid of an assistant move the wire 
around the perimeter of the window, with a steady even 
pressure to cut the adhesive, refer Fig. 14. 


Cloth tape _ 
Ж 


Piano wire 7 : 
(6 0.6 max.), DA 


`- Piano wire 


Fig. 14 — Tailgate glass removal 
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NOTE: The use of blunt ended tools and heavy 
duty gloves are recommended to prevent injury 
to the operators in case of piano wire breakage. 


NOTE: The use of suction type holders on the 
outside of the glass will assist in the handling 
of the glass. 


(7) If the glass is to be reused, remove all loose 
adhesive being careful not to damage the glass surface. 

(8) Remove as much adhesive, from the body fence 
flahge as possible without cutting the paint finish of 
the fence flange or the body. 


NOTE: Old adhesive that is sound and has good 
adhesion can remain, as it serves as a 
foundation for the new adhesive. 


Body Preparation 


Clean the fence flange and any remaining adhesive 
with oil-free solvent and allow to dry for 5 to 10 
minutes eg. X55 or equivalent. 


Glass Preparation 


(1) Degrease the bonding surface of the glass 20 mm 
around the perimeter, using an oil free cleaning solvent. 

(2) Position the foam strip adhesive dam material 
onto glass as shown in Fig. 15. 

(3) Apply the new moulding onto the glass edge as 
shown in Fig. 15, with the joint at bottom centre 
between marks in ceramic. 


Moulding TA 


" i < 2 
АРХ 
g — Backing paper 
S du А > 


v LÁ Spacer - dam 


Double sided tape 


Fig. 15 — Moulding fitment tailgate glass 


Use approximately 50 mm: of double sided tape 
(6 mm wide) on glass edge, at joint only, to assist 
assembly. 

(4) Apply a uniform bead of ‘Polyurethane’ sealant 
between Dam and Moulding around periphery of glass, 
refer Fig. 16. 

(5) Remove backing paper from dam material. 


Glass Fitment 

(1) Locate glass centrally into body opening and 
carefully press into position until the adhesive dam strip 
comes into contact with the fence flange. 


Apply a uniform 
bead around 
edge. 


Fig. 16 — Sealant application tailgate glass 


(3) Any leaks can be remedied by applying a bead 
of sealant from inside opening, around periphery 
between the dam and the fence flange. DO NOT 
Disturb Moulding. 

(4) Re-assemble plastic trims and connect wiring 
terminals. 

(5) Re-fit wiper arm and blade. 


NOTE: After approximately 1 hour the car can 
be driven away if the ambient temperature 
during cure is at least 23?C and relative 
humidity 50%. The time for complete 
hardening of Bostik Autoseal 130 FC 
Sealant/Adhesive to occur varies according to 
ambient temperature, humidity and 
construction of the joint. 


NOTE: DUE TO CURING TIME REQUIRED 
FOR POLYURETHANE SEALANT, DO 
NOT DRIVE THE VEHICLE WITH THE 
WINDOWS DOWN FOR AT LEAST 2 DAYS 
OR THE TAILGATE GLASS MAY 
DISLODGE. 
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SECTION 7 — WEATHERPROOF SEALING 


. Front door glass guide 
. Front door run channel 
. Front door glass 

. Front door 

. Rear door 


. Rear door run channel 

. Rear door glass 

. Rear delta retaining screws 
. Rear delta assembly 

. Rear delta retaining bolt 


Fig. 1 — Door runchannel location 


DOOR RUNCHANNEL 
Removal — Front Door 


(1) Remove the door trim and weather proof film 
as described in Section 3. 

(2) Remove the door glass as described in Section 5. 

(3) Remove the run channel, refer Fig. 1. 


Installation 
Reverse removal procedure. 


Removal — Rear Door 


(1) Remove the door trim and waterproof film as 
described in Section 3. 

(2) Remove the rear delta assembly by removing the 
two screws and one bolt that retains it, refer Fig. 2. 

(3) Remove the rear door glass. 

(4) Remove the rear door runchannel. 


Fig. 2 — Rear delta removal 


Installation 


Reverse removal procedure noting that Section 5 
should be referred to for rear door glass installation. 
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INNER/OUTER DOOR OPENING 
WEATHERSTRIPS 


Removal — Front Door Inner Weatherstrip 


(1) Remove the scuff plate, cowl side trim and the 
centre pillar lower trim. Refer Group 52 — Interior for 
procedures. 

(2) Remove the inner door opening weatherstrip, 
refer Fig. 3. 


Inner 
door 
weatherstrip 


Retainer 


Outer door weatherstrip 


Fig. 3 — Front door inner and outer weatherstrips 


Installation 
Reverse removal procedure. 


Removal — Front Door Outer Weatherstrip 


NOTE: Try not to remove the weatherstrip unless 
replacing due to damage that may be caused 
when releasing the clips. 


(1) Remove door check pin, refer Section 2. 

(2) Remove the weatherstrip retainer. 

(3) Remove the outer weatherstrip by carefully 
pulling it away from the door at the clip locations. 
Refer Fig. 3. 


NOTE: The clips used on the lower section of the 
weatherstrip are not to be re-used. Replace them 
before installing weatherstrip. 


Installation 


Reverse the removal procedure making sure that 
all clips are located properly. 


Removal — Rear Door Inner Weatherstrip 


(1) Remove the scuff plate, centre pillar lower 
trim, rear seat and rear wheelhouse trim. Refer 
Group 52 — Interior for procedures. 

(2) Remove the inner door opening 
weatherstrip, refer Fig. 4. 


Inner 
door 
weatherstrip 


Outer door weatherstrip 


Fig. 4 — Rear door inner and outer weatherstrip 


Installation 
Reverse removal procedure. 


Removal — Rear Door Outer Weatherstrip 


The procedure is the same as Front Door Outer 
Weatherstrip excluding the weatherstrip retainer. 


Installation 
Same as Front Door. 


TRUNK WEATHERSTRIP 

Removal 
(1) Remove the weatherstrip from its location 
around the trunk compartment. 


(2) Manouvre the weatherstrip over the trunk 
lid and off the vehicle. 


Installation 


(1) Install the weatherstrip at the points 
indicated in Fig. 5 first. 

(2) Install the rest of the weatherstrip ensuring 
that the marker is aligned with the edge of the 
bumper seat landing as shown in Fig. 6. 

(3) Ensure that the weatherstrip is pressed fully 
home. 
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Align marker with 
x the edge of bumper 

seat landing 

as shown 
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Fig. 5 — Trunk weatherstrip location 
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Wistrip joint 
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with £ of vehicle 


Weatherstrip assy: 

Tailgate opening 

Wistrip lip to be located 
between bumper and Н.Н. rail 


Fig. 7 — Tailgate weather strip 


Tailgate Weatherstrip Installation 
Removal (1) Install the weatherstrip at the points indicated 


(1 Remove the weatherstrip from its location in Fig. 7 first. | | 
around the cargo compartment opening. (2) Install the rest of the weatherstrip ensuring that 
the marker is aligned with the edge of the bumper seat 
landing as shown in Fig. 7. 
(3) Ensure that the weatherstrip is pressed fully 
home. 
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SECTION 8 — SEALING 


GENERAL INFORMATION 


To help save time, the most widely used method of 
finding vehicle body leaks are described. 

In addition to describing testing procedures, there 
are also included a number of suggestions for pin 
pointing and fixing water, dust and air leaks. These 
service hints are of a general nature, but common sense 
will suggest their application to specific cases. 

Wind noise is the sound produced by air velocity or 
turbulence to the extent that it is objectionable inside 
the vehicle. Wind noise and its cause varies from one 
vehicle to another even within a given body style. What 
may be true on one body is not necessarily true on 
another. 


PURPOSE OF SEALERS 


Sealers are used to close openings in the body metal 
structure, to prevent noise, dust, water and fumes 
entering the body. In order to accomplish this purpose, 
they must be used in the locations and manner 
described on sealer drawings and MMAL 
specifications. Careful consideration has been given to 
all sealing problems contained on these drawings. The 
importance of sealing becomes obvious when it is 
realised that an automobile in motion creates an 
increased pressure on the body exterior and with the 
windows closed, establishes an interior pressure lower 
than atmospheric pressure. This causes air to be drawn 
into the body area from all body surfaces where 
openings exist. 


Rope type sealer (caulk) 


ew 


Small diameter Trace powder 
hose 


Hold gun nozzie in direction 
of arrow 5 


Do not spray or flow 
sealer in this 
direction or 
flow material 
adjacent to joint 


o ON 


3 Metal 9 mm 
thickness 


2 Metal 
thickness 


Fig. 1 — Method of applying sealer 


WIND NOISE — AIR LEAK SEALING 
AND DIAGNOSIS MATERIAL 

There are many ways to cure a leak or noise situation. 
The materials shown are the basic materials that should 
be used to cure the leak or noise area, refer Fig. 2. 


Closed cell foam p 
\ 


Syringe 


—Ñ 3 E 


Carpenter's 
chalk Trim stick 


Weather strip 
adhesive 


Fig. 2 — Diagnosis and repair material (typical) 
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SERVICE PROCEDURES 
WATER AND DUST LEAK TESTING 


Preliminary inspection 


Before testing, look over the general area where the 
water or dust seems to be coming in. Check for things 
which are obviously wrong, like weatherstrips that have 
come loose, are torn or badly distorted. Look for gaps 
or holes at body joints or corners which should be 
closed or sealed. 

Traces of rust can be a sign of an open seam, even 
though the opening is not visible. A small crack hidden 
by poor solder bonding at body joints. Partial adhesion 
or air holes in sealing materials at body seams can also 
account for some leaks. 

In some cases a water leak point can be located by 
examining the door opening surfaces, especially after 
the vehicle has been driven in wet weather. Look at the 
dried road splash around the areas outside the weather- 
strip contact line. If the weatherstrip is sealing properly, 
there will not be any trace of splash inside the contact 
line. 


Alignment 

When inspecting for visible defects be sure to check 
the alignment of the door to see how well it fits the 
opening. If the door is not lined up properly, or the 
lock striker needs resetting, the weatherstrip may not 
be able to make a good seal. 

Where the door is properly fitted and aligned, the 
weatherstrip compresses when the door is fully closed. 
This compression allows the weatherstrip edge to make 
firm even contact around the door opening so it can 
seal without being crushed. 

Don't try to compensate for poor alignment by 
moving the striker inward. Such an adjustment may 
stop a leak temporarily, but it will also cause the 
weatherstrip to bottom out. With repeated crushing the 
strip will lose its resiliency and eventually break down. 

As with doors, checking for the obvious also applies 
to the decklid weatherstrip. Here again, proper align- 
ment and closing are the basic requirements for good 
weatherstrip sealing, especially where a vehicle has had 
body repairs. 


WATER LEAK TEST 


Water testing for body leaks is simple to do and will 
help locate most leak points quickly. It also provides 
a proof-test of work after being fixed. 

Other tests can be used for checking door and deck- 
lid weatherstrip sealing. However, water testing is the 
only practical way to check for leaks around the 
windshield and rear window, at inner door panel water- 
shields and at body joints or seams. 


Water Hose Adjustment 


Only a small stream of water is needed to find a leak. 
If too much pressure is used the water can force past 
even a good-fitting weatherstrip. It can also splash over 
the suspected area, creating difficulty in finding the 
leak source. 

The actual test is easy. Remove the hose spray nozzle 
(where equipped) and hold the pressure down to get 


the proper stream. The water will gush when it's turned 
on, so point the nozzle away from thé test area to 
prevent over-wetting. 


Fig. 3 — Adjusting water pressure 


Windshield and Rear Window Leakage and Repair 
Start water hose test (refer Fig. 4), commencing at 
the lower corners, slowly move up the sides across the 
top, noting the position of the leakage area. Having 
detected the leak, remove the appropriate moulding 
and reseal the glass using an appropriate sealant. 


Tailgate and Side Window Leakage — Wagon 


The rear window leakage test and repair as described 
above, can be applied to the tailgate and side glass 
windows. 


Fig. 4 — Water test rear window 


Water Testing Doors 


When ready to test, have an assistant sit in the vehicle 
and watch for water coming in as the hose is worked 
around the gap at door edge on the outside. 

Start the check at lower edge of the door (refer 
Fig. 5) and then work upward. If water testing is begun 
at the top, the run-off will wet the untested area and 
can make a leak hard to find. 
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Fig. 5 — Testing lower points 


If the weatherstrip doesn't seal properly it's easy to 
see where the water comes in at the door edge. Mark 
the leak points with chalk or tape so you can find them 
when the door is open. 

Since there may be more than one leak, correct any 
leaks you find in lower areas before you test higher. 

If the water test shows the weatherstrip is sealing 
correctly, run water along the side glass at the belt line 
weatherstrips (refer Fig. 6) and check the inside trim 
panels for dampness, especially at the bottom. This 
water normally runs out of the door drain holes, 
however, the inside trim panel can get soaked if the 
plastic water/dust shield under the trim is torn, missing 
or not properly installed. 


Fig. 6 — Belt line test 


LUGGAGE COMPARTMENT LEAKAGE 


(1) First check to see if the decklid is flush with the 
surrounding metal surfaces. 

(2) Open the decklid and examine the weatherstrip 
flange for distortion. Check weatherstrip for splits or 
improper alignment, correct as necessary. Water test 
as shown in Fig. 7. 

(3) If seams or pin holes are the cause of leakage, 
repair with an air-dry vinyl sealer or equivalent and 
touch up paint. 


Fig. 7 — Decklid water test 


(4) If the rear quarter panel or deck-lid lower panel 
areas are the cause of leakage, check for loose or 
missing retaining nuts, if necessary, remove nuts and 
apply a small quantity of rope caulking type sealer to 
the studs and refit nuts. 

(5) Ensure the power antenna (where fitted) grom- 
met is correctly located and check if any water is 
leaking into luggage compartment by running water 
over the surface of the grommet. 

(6) If leakage is not found in any of the preceding 
areas check the remaining panels, seams and rear 
window for leakage. 


TAILGATE LEAKAGE — Wagon 


(1) Check tailgate adjustment. 

(2) Check the sealing of the tailgate against the 
body, using the chalk test as described in this section. 

(3) Open tailgate and examine the weatherstrip for 
splits, distortion or improper alignment. 

(4) Start water hose test, refer Fig. 8, commencing 
at the lower corners, slowly move up the sides, across 
the top, noting the position of the leakage area. 

(5) If the water test shows the weatherstrip is sealing 
correctly, run the water over the spoiler and tailgate 
window. Check inside panels for dampness, especially 
at the bottom. 


Fig. 8 — Tailgate water test 
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TAIL LIGHT TESTING 


Whilst applying the water stream to the tail light, 
watch inside the luggage compartment for signs of 
leakage around the bulb holder cutout seal. Make sure 
there is no water inside the tail light assembly. 

Ensure the lower clearance area of the rear quarter 
panel extension housing is free from mud or obstruct- 
tion, which if left, could cause corrosion inside the 
enclosure. 


Fig. 9 — Tail light water test — sedan 


Fig. 10 — Tail light water test — wagon 


COWL TESTING 


The water test can also be used to check for leaks 
in the front or cowl area of the body. Raise the engine 
hood and direct the flow of water through the cowl 
air inlet grille with the hose outlet facing the rear of 
the vehicle, refer Fig. 11. 

Also check for water leaks in the lower cowl chamber 
area by flowing water over the body seams and joints 
in the cowl structure, refer Fig. 12. 


Fig. 11 — Water testing cowl 


Fig. 12 — Water testing cowl 


When checking for leaks in the cowl area, you may 
have to remove inside trim panels at the front and sides 
to see where the water is coming in. 


FLOOR PLAN TESTING 


A common result of body leaks is soaked underfelt 
and/or carpet and it's not unusual to find the water 
is getting in through the floor pan or some other low 
point in the body. However, it is possible for water to 
enter higher up and run down to soak the floor 
covering. 

Since a soaked floor covering should be removed for 
drying, it's a good way to start the check. Removal of 
the floor covering necessitates the removal of step 
plates, seats and console etc., this gives a clear field 
for action. Check body seam sealing and plugs in the 
floor pan. 

It's usually not practical to water-test for floor pan 
or wheel housing leaks unless a special underbody 
water spray arrangement is available and all mounting 
holes are effectively sealed. 
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As an alternative, the best way to locate these leak 
points is to look for rusty seam edges or other traces 
of leaks after the seats and floor coverings are removed. 
Traces of mud are an indication that water is coming 
in from below. 


BODY SEAM SEALING 


When inspecting body seams or joints for leaks don't 
assume that a generous coating of sealant auto- 
matically means a water tight seal. It only takes a small 
bubble of trapped air to cause a pin hole which can 
let water and dust in. In time, even a small leak can 
undermine heavy sealant applications. For a long term 
fix, it's safer to clean off and reseal any doubtful spots 
in the sealant. 


CHALK TESTING 
Weatherstrips 


Another weatherstrip leak check that's widely used 
is the chalk test. This test is easy and it's dry. Simply 
open the door and rub soft carpenter's chalk on the 
sealing surface of the weatherstrip (refer Fig. 13) all 
the way around. Blue chalk shows up best on light- 
coloured body paint, and white does the job for dark 
colours. If carpenter's chalk is not available, ask for 
soft chalk at an art supply store. Ordinary blackboard 
chalk doesn't go on as easily and may not leave a good 
contact mark. 

With the chalk applied, close the door in the normal 
manner and then reopen it. The chalk should transfer 
to the door surface contacted by the weatherstrip edge 
in a continuous, unbroken line if the seal is satisfactory. 


Fig. 13 — Chalk application 


Wax Test 


Should it be difficult to get a good chalk transfer, 
coat the body with a thin film of body wax where it 
is contacted by the weatherstrip. The wax will pick up 
chalk and leave a distinct imprint. The wax also 
removes chalk from the weatherstrip at the contact line 
so in effect, there is a double check. If rechalking is 
needed to get a more distinct transfer, it will be 
necessary to wipe off any wax which has transferred 
to the weatherstrip so the chalk can leave a good mark. 


Corrections 


Where the chalk test shows low spots at door joints 
or other places around the door, it will be necessary 
to build up these low points to get a good seal. Level 
any low spots with plastic body filler, smooth and 
repaint repaired area. 

The chalk test will also show up high spots on the 
door contact surface. These may be lumps of solder, 
weld or seam overlap. In either case, the raised places 
must be finished smooth and repainted. 

Where gaps of sizeable length show up on the chalk 
test it may be necessary to pack the weatherstrip slightly 
so it can make a good contact seal. 


Deck Lid/Tailgate 


The chalk test also works well on deck lid/tailgate 
weatherstrips. However, just like doors, their alignment 
must be correct before any leak test can be effective. 


POWDER TESTING 


White powder can also be used for leak testing 
around weatherstrips. Just as with chalk, the powder 
test is simple. All that's needed is the powder and a 
syringe to blow it around the door and deck lid edges. 
Use white trace powder available from body sealing 
suppliers, or any fine dusting powder which will cling 
to painted body surfaces. 


Application 


Blow the powder between the weatherstrip and the 
edge.of the door or decklid. If the powder leaves an 
unbroken line outside the weatherstrip, the seal is good. 

If the test shows traces of powder inside the weather- 
strip, or on its contact surface, the strip is not sealing 
properly at these points. The powder test sometimes 
shows up causes of leaks which are not easy to spot 
with water or chalk tests. After testing with powder or 
chalk, be sure to clean up the test area. 


WIND NOISE LEAK TESTING 


Leaks which cause wind noise inside the vehicle 
seldom produce damage or the mess possible with 
water and dust leaks. However, a persistent wind noise 
can be very irritating. 


Outgoing Air 

Most wind noise is caused by air leaking out of the 
vehicle. When doors and windows are closed, and the 
cowl air inlet open, with the heater or air conditioning 
on, forward motion of the vehicle pressurizes the 
interior, and a vacuum is created on the outside at the 
side windows. In fact, with the air inlet open, air can 
enter faster than it can leave, so pressure builds up 
inside, especially at high speeds. 


Weatherstrip Seals 


If the weatherstrips seal properly, pressurizing the 
interior will not cause troublesome wind noises. How- 
ever, any seal which does not make good contact can 
let the pressurized air force its way out in an area 
causing objectionable noise. 
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Turbulence 


Turbulence outside the vehicle. This noise can be 
caused by loose mouldings, mouldings with protruding 
ends, gaps between trim mouldings and rubber sealing 
strips. Loose grilles, open bolt holes, roof cracks and 
radio antennas have also caused whistling sounds when 
the wind has passed over them. 


Correction 


Use tape to close off or change the shape of 
suspected areas when hunting for the source of 
turbulence noise. Corrections can be made if tape 
application changes the sound. 


Road-Test for Wind Noise Leaks 


As with water and dust leak testing, diagnosis of the 
wind noise leaks should begin with a quick inspection 
for the obvious. Check weatherstrip condition, door 
and glass alignment. Look for poor fitting mouldings, 
and open holes or gaps. If all these are in order, the 
next step is a road test to locate the leak. 


Road-Test Where It's Quiet 


Try to make the road test in a low-traffic, open area 
where the vehicle can be driven up to cruising speeds. 
This will enable checking the effect of driving into and 
away from the wind and also whether the noise changes 
when the wind is on opposite sides of the vehicle. 


Preparation 


To begin the test, push the antenna down as far as 
it will go and close the doors and windows correctly. 
Make sure the radio and blower motors are shut off 
so they won't interfere with the test. Move heater 
control lever to open inlet air vents so body pressure 
can build up and start test run. 


Inlet Air Vents Open — Outgoing Air 


If the noise only occurs when the vents are open, 
the sound is probably caused by outgoing air. This kind 
of noise may also vary as the vehicle speeds up or slows 
down. 


Inlet Air Vents Closed — Incoming Air 


Where the noise starts when the vents are closed, the 
noise is usually caused by air coming into the vehicle, 
the noise will be loudest on the windy side. An air draft 
may be felt if the leak is large. 


No Change — Turbulence 


When opening and closing the face level vents does 
not affect the noise, it's probably caused by turbulence 
somewhere outside the vehicle and may be hard to find. 


Most Disturbing Level 


Most causes of wind noise can be found in the upper 
areas of the vehicle sides, down to about 300 mm below 
the belt line, or across the windshield, refer Fig. 14. 


Fig. 14 — Most disturbing wind noise area (typical) 


Listen Method 


In some cases of wind leak noise around the 
windows, it may be possible to find the source by using 
a length of small-diameter hose as a noise pick up. 
Simply move the free end of the hose around the 
suspected area and listen for the sound at the other end. 


BODY SEALING TIPS 


A combination of common sense and application 
of testing procedures should help locate most body 
leaks quickly. However, experience shows that leaks in 
certain areas are sometimes related to specific con- 
ditions which can be corrected without the need of 
testing. Here again, visual inspection should be the first 
step, but the evidence may not be as obvious as an open 
hole or improperly fitted weatherstrip. 


Roof Line 


Look for voids or pin holes in the roof line sealant 
(refer Fig. 15). Air bubbles trapped under the seal bead 
can rise to the top and form a hole which will admit 
water. If water gets under the sealant, it can enter the 
roof area at a body seam and soak the headlining. 


Fig. 15 — Roof line testing 
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Fig. 16 — Sealing of exterior lights — sedan shown 


SEALING OF EXTERIOR LIGHTS 


To ensure the correct operation of all exterior lights, 
prevention of water entry is essential. If any lamp 
assembly is removed, inspect the gasket for damage and 
replace if necessary, refer Fig. 16. 


Moulding and Screw Holes 


In some cases water may be found leaking past a 
loose moulding retainer screw, or through small holes 
at the windshield or rear window body joints. These 
leaks can be found by flowing on water and then 
applying air pressure to the areas. 


Weatherstrips 


Door and decklid weatherstrips should only be 
cemented at the joint ends. They are attached to the 
door or decklid opening flange by means of a dry 
friction push fit. 


Cleaning 


As a final step in any body sealing job, make sure 
to clean up the glass weatherstrip, or other places which 
have been cemented or sealed. 


REAR QUARTER WINDOW TEST 


Remove the rear pillar trim and run water around 
the perimeter of the rear quarter window. Check for 
any leaks. Repair any leakages in the sealant with an 
appropriate sealer. 


Fig. 17 — Rear quarter window test 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). | 
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FACTORY PAINT FINISHES 


M.M.A.L. uses three paint finishes on its locally 
manufactured vehicles, acrylic enamel for solid colours 
and clear over base (C.O.B.) metallic or pearlescent. 

All paint finishes are oven baked to 130°C to achieve 
a high gloss, deep lustre finish. 

In addition, extra primer coats are applied to body 
side panels, i.e., doors and fenders up to the waist line 
to provide a high degree of stone chip resistance and 
a special “anti-chip” primer is applied to the sill panels. 


PAINT REFINISHING 


M.M.A.L. does not recommend any particular brand 
of material for refinishing but repairs can be conducted 
using either acrylic lacquer or a two-pack process. 
Refinishing procedures should be obtained from your 
paint supplier. 

Irrespective of what method or material brand is 
used for the repair, the following points should be 
noted: 

* All traces of polish, wax and other greasy con- 
taminents must be removed using a suitable wax and 
grease remover. 

* To obtain a surface suitable for satisfactory 
refinishing, the original finish should be sanded 
using P360 grade (solid colours) or P1200 (C.O.B. 
colours). 

* On solid colours, any area sanded through to base 
coat, primer or bare metal must be treated with 
metal conditioner and/or primed prior to 
refinishing. 

Special procedures and materials are required for 
refinishing bumper bars, etc. Detailed information is 
available from paint manufacturers. 


NOTE: Refer to the plastic component heat 
deformation chart to identify the material used 
for these components. 


REPAIR OF CLEAR COAT MARRING 


Scratches and marring in the paint suraface of C.O.B. 
finishes which appear to be under the clear coat are, 
in many cases, actually confined to the clear coat and 
can be repaired by careful polishing of the affected 
area. 

These scratches which are typically whitish in colour, 
similar in appearance to a scratch in perspex, are 
generally more apparent on darker colours. 


Procedure 


This method is recommended for removal of small 
nibs, scratches, runs and other minor defects in the 
clear film. 

(1) Solvent wipe the whole area to remove polishes, 
waxes and other greasy contaminents. 

(2) Using a hand rubbing ball and cutting 
compound, carefully compound the affected area. 

(3) If the defect still remains, carefully wet rub with 
P1200 wet and dry paper, or a No. 1500 "Crystal 
Block", taking care to avoid rubbing through to the 
metallic base coat. Only remove the minimum thickness 
of clear necessary to make the defect unnoticeable. 

(4) Compound the area with cutting compound to 
restore the gloss and finish by polishing to the nearest 
break line with final liquid polish. 
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Fig. 1 — Polishing 


When conducting this type of repair, the following 
precautions should be observed: 

(a) Repairs should be confined to localised areas 
only. If large areas are affected, repairs should be 
effected in the normal manner. 

(b) To maintain the durability of the paint finish, 
remove only the minimum material required to remove 
the defect. 

(c) If the clear coat is removed down to the base 
coat, the area must be refinished according to the paint 
manufacturers directions. 
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BODY CORROSION REPAIR 


Body corrosion is always a concern to a vehicle 
owner, not only because the corrosion has occurred in 
the first place, but also because of the doubt which may 
exist with regard to the durability of the repair. 

It is possible to instil in the owner a high level of 
confidence in the long term effectiveness of the repair 
provided some basic points are observed: 

(1) Corrosion damage should be corrected at the 
earliest opportunity, preferably as soon as corrosion 
becomes apparent. 

(2) Adequate care must be taken to avoid damage 
around the repair site when removing mouldings, 
ornamentation, glass, etc., or when it is necessary to 
remove body sealer or similar. 

(3) Close attention must be paid to to ensure that 
all traces of corrosion are eliminated from the corrosion 
site. 


Procedure 


The following procedure is presented as a 
recommended method of repair for body corrosion. 

(1) Remove all mouldings and ornamentation from 
around the corrosion site to gain access to the corrosion 
site. 


NOTE: Inspect parts removed to determine if 
corrosion has been caused by moulding or 
component contact. This will allow counter 
measures to be taken when the vehicle is 
re-assembled. 


(2) Remoave all traces of corrosion from the area 
using one of the following methods: 
(a) Surface Corrosion (Defined as any corrosion 
which has not reached perforation stage):— 
Removal of surface corrosion is best achieved 
using a spot sandblasting unit which is the most 
effective means of cleaning corrosion out of the 
surface pitting. 
Other available methods may achieve the same 
end result if carefully applied but it is possible 
to "trap" corrosion under what appears to be a 
clean surface particularly if grinding or wire 
brushing is used. 
(b) Perforation Corrosion 
Effective repair of perforation corrosion can 
only be achieved by replacing the corroded 
section of the panel or replacing the panel. 


If perforation has occurred, it is essential that 
sufficient material is removed to ensure that any 
corrosion which may have “crept” under the 
inner surface of the panel has been eliminated. 

(3) Carefully clean the area with a wax/grease 
remover and check that no trace of corrosion remains. 
(4) Apply a metal conditioner such as “Deoxidene” 
to the affected area to remove all traces of oxidising 
agents and chemically prepare the surface for painting. 


NOTE: Pay particular attention to the 
manufacturers recommendations. 


(5) Sand the area smooth and re-clean. 

(6) Finish the repair site with plastic filler. 

(7) Prime and refinish the panel in accordance with 
the paint manufacturers directions. 

(8) If access is possible, apply fish oil or “Tectyl” 
wax or similar material to the inside of the panel. 

(9) If the corrosion site was located under a 
moulding or ornament, apply fish oil or "Tectyl" wax 
under the moulding. 


CORROSION PROTECTION 


'To achieve optimum corrosion protection, each body 
undergoes a phosphate cleaning process which applies 
a zinc phosphate coating to the body. The body then 
undergoes a cathodic electro-coat primer process which 
results in a tough metal to primer bond. 

The cathodic electro-coating system is a special 
automotive metal-priming process designed to protect 
metal against rust and corrosion — particularly in 
otherwise difficult to reach places like body flanges, 
hidden or deeply recessed spaces, and box-sections of 
the car. 

In addition, wax treatment is applied to the inner 
surfaces of doors, fender panels, etc., to provide further 
protection against rust. 

Any repair or replacement of panels will result in 
a reduction in the level of corrosion protection and 
steps should be taken during any repair to maintain 
corrosion resistance. 
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Application of Anti-Corrosion Agents 


* Any bare metal surface must be chemically treated 
with a suitable metal conditioner prior to the 
application of any paint sealer or wax treatment. 

If used according to manufacturers recom- 
mendation, this will remove all oxidising agents from 
the surface and chemically condition the panel for 
painting. 

* Ananti-corrosion agent should be applied to all box 
sections, sill panels, pillars, etc. Use an aerosol type 
material to apply the anti-corrosion agent utilizing 
trim mounting holes. Particular attention should be 
taken where welding has been performed. 

* Anti-corrosion wax should be applied to the inside 
surfaces of doors and fenders after refinishing. 

* Zinc rich primer should be applied to the following 
areas when re-assembling panels:— 

(a) Attaching surfaces of the fender to body. 

(b) Attaching surfaces of door hinges to door and 
body. 

(c) Attaching surfaces of deck lid to hinge arm. 


Panel Sealing 

When replacing doors, engine hoods, deck lids or 
any panel with a hemming flange, the replacement 
panel flanges should be sealed prior to refinishing. 


Anti-Chip Coatings 

Anti-chip primer is applied to the side sills, a suitable 
anti-chip material should be applied to the sill panels 
when refinishing to the primer coat is being performed. 
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PLASTIC COMPONENT HEAT DEFORMATION CHART | 


Heat Deformation 
Part Name Type of Plastic Abbreviation Temp. °C 


Cowl side trim 

Air inlet grille 

Front pillar trim 

Centre pillar lower trim 
Centre pillar upper trim 
Rear pillar trim 

Rear wheelhouse trim 
Rear scuff plate Polypropylene PP 100 max. 
Front scuff plate 

Front wheel splash shield 
Room mirror 

Accelerator pedal 
Cooling fan 

Battery case 

Lamp bodies 


Radiator grille 

Door mirror 

Rear panel garnish ABS Resin ABS 80 max. 
Console box 

Glove box 


Crash pad 
Assist grip 
Steering wheel pad 


Arm rests Polyvinyl PVC 80 max. 
Window glass mouldings Chloride 

Seats 

Head lining 

Rear mud flap Thermoplastic TPR 100 max. 
Front mud flap Synthetic Rubber 

Rear bumper face 

Front bumper face Thermoplastic TPE 100 max. 
Side protection moulding Elastomer 


Air cleaner snorkel 


Rear door outside handle 

Front door outside handle 

Harness connectors Polyamide PA 100 max. 
Seat belt buckles 

Oil filler cap 


Floor console Mineral Filled 
Instrument panel Polypropylene 


Steering wheel Urethane (Foam) 


Lamp lenses Polyacrylic 


Heater duct 
Washer tank Polyethylene 100 max. 
Condenser tank 


Air outlet garnishes Reinforced 
Instrument panel insert Thermoplastic 100 max. 
Tail lamp housings 


Window regulator components 
Window regulator handles Polyacetal 125 max. 
Ball joint seats 


Trunk rear trim 
Trunk rear trim cover Resonated Felt 
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PAINT REPAIR COLOURS AND REPAIR CODES 
Body Colour Colour Colour Repair lacquer number | 
Code Number Berger Dulux Spartan 
Sarajevo White 8042FW1 42909 19147 
QS Monarch Blue Metallic 8026EB2 - 42604 | 19147 
AC Chianti Red Pearlescent 8026FR3 - 43900 19524 
QT Aspen Green Metallic 8026EG1 = 42605 19142 
АҮ Strato Grey Pearlescent | 8026EA1 у 42610 - 
QZ Quartz Silver Metallic | 8026ES2 - 42925 - 
JW | Cameo : 42603 19144 
=] —1 
JX Calypso Red 8017ER1 - 42602 19143 
QM Cascade Blue Metallic 8026EB1 - 42608 19145 
JZ Stardust Silver Metallic 8026ES1 - 42606 19150 
QU | Gold Leaf Metallic 8026 - 42609 19146 
JA Regency Hed Pearlescent 8026 НА5589 | 39748 18146 
AE | Misty Rose 8026FY2 - 43805 19525 
CU Seamist Blue Metallic 8040GB4 - 45201 20157 
CV Mirage Silver Metallic 8040GS3 - 45204 20039 
AB Alaska Blue 8039FB3 - 43290 19523 
DA Inca Green Pearlescent 8040GG2 - 45203 20040 
DF Atlantis Blue Pearlescent 8040GB5 - 45202 20038 
E 
i 
Two Tone Code UPPER COLOUR (Code) / LOWER COLOUR (Code) 
MV Aspen Green Metallic (QT) / Quartz Silver Metallic (QZ) 
MV Sarajevo White (WP) / Quartz Silver Metallic (QZ) 
MP Cascade Blue Metallic (QM) / Quartz Silver Metallic (QZ) 
MQ Monarch Blue Metallic (QS) / Quartz Silver Metallic (QZ) 
MR Stardust Silver Metallic (JZ) / Quartz Silver Metallic (QZ) 
MT Regency Red Pearlescent (JA) / Quartz Silver Metallic (QZ) 
MU Strato Grey Pearlescent (AY) / Quartz Silver Metallic (QZ) 
AV Chianti Red Pearlescent (AC) / Quartz Silver Metallic (QZ) 
GB Atlantis Blue (DF) / Quartz Silver Metallic (QZ) 
DT Seamist Blue Metallic (CU) / Quartz Silver Metallic (QZ) 
GA Inca Green Pearlescent (DA) / Quartz Silver Metallic (QZ) 
DS Mirage Silver Metallic (CV) / Quartz Silver Metallic (QZ) 
Note: Sarajevo white with Dulux repair code 42909 is for R/S Models only (not C.B.U vehicles). 
Note: Quartz Silver Metallic is a lower two tone colour only. 
AW342051-A REVISED 


© Mitsubishi Motors Australia Ltd. Sept. 1994 
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SECTION 2 — CARGO BARRIER REPAIR 


INSPECTION AND REPAIR PROCEDURE 


Access 


(1) Remove headlining, refer Group 52. 

(2) Remove cargo floor carpets, refer Group 52. 

(3) Remove wheel house trim carpets, refer Group 
52. 


Upper Anchorages 


(1) Inspect for any panel deformations on the areas 
shown hatched in Fig. 1. 


Cargo barrier | 
геаг иррег апсһогаде Cargo barrier 


front upper anchorage 


w 


Ee 


ҚА  . 


У 
а 


Inspect these areas 


Fig. 1 — Upper anchorages 


(2) Rework panels to original shape if required. 

(3) Inspect the area for any splitting of panels. Drill 
a 3 mm hole at the end of each split. Weld the entire 
length of each split, refer Fig. 2. 

(4) Inspect the spotwelds marked @ on Fig. 3. 
Repair all damaged or pulled spotwelds in accordance 
to the following procedure. 


Split in panel 


Еј 


|] 
I 
at end of split [7 


Drill Ф 3 mm hole J+ 


Fig. 2 — Split panel 


Cargo barrier front 
anchorage 


Cargo barrier 
rear anchorage 


Fig. 3 — Spot weld positions 


(5) Paint the repaired areas. 


Floor Anchorages 


(1) Remove an area of the floor melt sheet as shown 
on Fig. 4. 

(2) Remove an area of the wheelhouse silencer pad 
as shown on Fig. 4. 


Wheelhouse silencer pad 


Cargo barrier 
floor anchorage 


Remove 
wheelhouse 
silencer 
pad and ii 
melt sheet shown 


т 
ЖА 


Fig. 4 — Melt pad removal 


(3) Inspect for any panel deformations. 

(4) Rework panels to original shape if required. 

(5) Inspect the area for any splitting of panels. Drill 
a 3 mm hole at the end of each split, weld the entire 
length of each split, refer Fig. 2. 

(6) Inspect the spotwelds marked @ on Fig. 5. 
Repair all damaged or pulled spotwelds in accordance 
to the following procedure. 

(7) Inspect the two MIG welds as shown in Fig 5, 
if damaged, grind off the welds and replace with a 
MINIMUM 30 mm of MIG welding. 

(8) Paint the repaired areas. 

(9) Replace the floor and wheelhouse melt sheet as 
required. 


Repair of Spotwelds 
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MIG WELDS TO BE INSPECTED 


Fig. 5 — MIG weld inspection point 


(2) Puddle weld the area as shown in Fig. 7. 


(1) Using a 8 mm panel drill, remove the damaged MINIMUM size of puddle weld to be 10 mm in 


or pulled spotwelds. 


NOTE: DO NOT DRILL THROUGH THE 


PANELS. ONLY 


UPPERMOST PANEL, REFER FIG. 6. 


Drill uppermost 


panel only 


=== ==” 


diameter. 


REMOVE THE 


Puddle weld 


Fig. 7 — Puddle weld 


Fig. 6 — Spot weld removal 
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SECTION 1 — SPECIFICATIONS 


GENERAL SPECIFICATIONS 


Wiper motor 
RPM at load of 1 Nm 


low speed i se e tas Ur Ud 48 + 4 rpm 

highzspeed. а oe осы berg eaa Saa p'u ite ума 75 + 7 rpm 
Nominal іогдие.................................. 28 Nm 
No-load сштепі.................................. 4A or less 


Window washer motor and pump 


Motor туре ees tar ese re ertet Direct current ferrite magnet type 
Pürmp уре as ux Ie epe ард A Y arem eee Centrifugal type 
Power consumption .............................. 4A or less 
Time of continuous use 

with washer fluid .............................. Max. 60 secs 

empty Operation ............................... Max. 20 secs 
Nozzle jet ргевзше............................... 110 kPa or more 
Tank capacity амирин ER RU S 1.7 Itrs 
Wiper arm stop position specification — RH........ 80 + 5mm 

— LH........ 95 + 5mm 


TORQUE SPECIFICATIONS 


Linkage to body bolts ............................ 5 
Spoiler attaching nuts ............................ 2-3 
Tailgate door handle attaching nuts ................ 5-6 
Tailgate actuator attaching bolts ................... 5-6 
Tailgate strut to һойу............................. 17-26 
Tailgate strut to їайраїе........................... 8-12 
Tailgate striker to body ........................... 12-15 
Tailgate hinge to tailgate .......................... 12-15 
Tailgate hinge to Воду............................ 12-15 


Wiper arm retaining nuts ......................... 


Ornament remover ............................... 


Rear window moulding remover ................... E980 
Windscreen moulding installer..................... Rubber stamp 
Roof rack bolt remover/installer................... E42M3 


Power aerial nut remover/installer ................. 
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SECTION 2 — BUMPER BARS 


. Bumper Bar assembly. 

. Indicator cavity bolts. 

. Upper corner location screws. 
. Splash shield/Bumper bolts. 


. Splash shield mounting bolts. 
. Side stay bolts. 

. Black plastic clips. 

. Reinforcement/Chassis bolts. 


9. Centre mounting bolt. 


Fig. 1 — Front bumper bar sedan and wagon 


FRONT BUMPER 
Removal — Sedan and Wagon 


(1) Remove the radiator grille assembly, refer 
Section 3. 

(2) Remove the front indicator assemblies, refer 
Group 42A — Body. 

(3) Remove the two front bumper mounting bolts 
that are located in the indicator location cavities, refer 
Fig. 2. 


Indicator 
cavity 


Bumper 
mounting 


Fig. 2 — Mounting bolt location 


(4) Remove the centre bumper mounting bolt which 
is located behind the radiator grille mounting position, 
refer Fig. 3. 


Bumper 
bar 


Mounting 
bolt 


Fig. 3 — Centre mounting bolt location 


(5) Using a pair of pointy nose pliers, remove the 
three black plastic clips that attach the lower bumper 
to the radiator lower support panel, refer Fig. 4. 

(6) Remove the bumper to side stay retaining bolt 
on each side of the assembly, refer Fig. 1. 
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(9) Remove the two long bumper reinforcement to f 
chassis bolts and remove the front bumper assembly, ; 
refer Fig. 1. 


Installation 


To install, reverse the removal procedure taking note 
of the following: 

(1) When replacing the plastic clips, ensure that they 
are pressed firmly into their location holes. 

(2) Be careful not to scratch the bumper skin or the 
vehicle paint when installing the bumper bar assembly. 


Disassembly 


(1) Remove the bumper moulding from the bumper 
assembly if necessary. 


Fig. 4 — Removing clips NOTE: The bumper moulding cannot be reused 
and must be replaced if removed. 
(7) Remove the four forward splash shield retaining (2) Remove the reinforcement panel from the bumper 
bolts on each side as shown in Fig. 5. bar assembly by removing the seven black plastic clips 
(see Fig. 4) and the eight screws from the assembly, refer 


Fig. 8. 
(3) Remove the upper and lower splash shield 
brackets by removing the retaining screws, refer Fig. 8. 
(4) The side upper bracket can also be removed by 
taking out the three retaining screws, refer Fig. 8. 


Assembly 


To assemble, reverse the disassembly procedure 
noting the following: 

(1) Clean away any oil, dirt or grease that is on the 
bumper moulding installation surface. 

(2) Peel off the backing paper and install the 
moulding along the installation channel, refer Fig. 7. 


Fig. 5 — Bolt location 


(8) Move the splash shield to gain access to the upper 
corner location screws as in Figs 1 and 6. 


bumper 
assembly 


Fig. 7 — Bumper moulding location 


Fig. 6 — Upper corner screw access ( 
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. Front bumper skin. 6. Bumper reinforcement. 
. Side upper bracket. 7. Black plastic clips. 

. Upper splash shield bracket. 8. Side stay. 

. Lower splash shield bracket. 9. Bumper moulding. 

. Screws. 


Fig. 8 — Front bumper assembly sedan and wagon 
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Sedan 

. Retaining nuts 

. Main mounting bolts 

. Splash shield botls 

. Corner screws 

. Lower bolts 

. Ventilation duct trim clip 
. Bumper assembly 


Wagon 

1. Clip with screw 

2. Screws 

3. Retaining nuts 

4. Bolts 

5. Bumper assembly 


REAR BUMPER 
Removal — Sedan and Wagon 


(1) Remove the bolts from the left and right hand 
rear splash shields, refer Fig. 10. 


Fig. 11 — Lower bolt location 


(3) Remove the corner screws from either side of the 
bumper, refer Fig. 9. 
(4) Remove the lower screw clip from the rear 
Fig. 10 — Bolt location ventilation duct by unscrewing it with a phillips head 
screwdriver, refer Fig. 12. 
(5) Next, remove the rear boot/cargo trim, refer 
(2) Remove the lower (inner mounting bolts and Group 52 — Interior. 
remove the splash shields, refer Fig. 11. (6) Remove the retaining nuts / bolts shown in Fig. 9. 
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Fig. 12 — Ventilation duct trim clip 


NOTE: If vehicle is fitted with a towbar, loosen 
the four towbar to chassis rail bolts, to allow 
removal. 


(7) Remove the main bumper bar mounting bolts, 
refer Fig. 9. | 
(8) Remove the rear bumper bar assembly. 


Installation 

Install by reversing the removal procedure noting the 
following: 

(1) When replacing the screw clips, insert the 


grommet into the hole, then press the screw in, refer 
Fig. 13. 


f 


Fig. 13 — Screw clip installation 


(2) Refer to Group 52 — Interior for boot trim 
installation. 


NOTE: Ensure that towbar bolts are retightened 
after bumper installation is complete, (where 
fitted). 
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1. Reinforcement screws. 5. Mounting screws. . Upper support mounting nuts. 
2. Reinforcement assembly. 6. Upper side reinforcement. Bumper moulding. 
3. Upper plate. 7. Front side reinforcement. . Upper support. 
4. Muffler plate. 8. Black plastic clips. . Clip packing. 
. Retaining clip. 


Fig. 14 — Rear bumper assembly sedan and wagon 


Disassembly — Sedan and Wagon (4) After removing the eight screws that mount the 
(1) Remove the bumper moulding from the bumper reinforcement to the bumper, remove the 

assembly if necessary. reinforcement, refer Fig. 14. 
NOTE: The bumper moulding cannot be reused (5) Remove the front side reinforcements by 
and must be replaced if removed. removing the retaining bolt at the base of each side and 


(2) Remove the muffler plate and bolt from the the two screws at the top of each side, refer Fig. 16. 


assembly, refer Fig. 14. 

(3) Using a pair of pointy nose pliers, remove all 
eight black plastic clips that attach the reinforcement 
to the bumper, refer Fig. 14 for location and Fig. 15 
for procedure. 


Fig. 16 — Bolt and screw location 


(6) Using a screwdriver, lever off the four retaining 
clips (either side of the assembly) which retain the 
upper side reinforcements, refer Fig. 14 for location and 
Fig. 15 — Removing clips Fig. 17 for procedure, ( 
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Fig. 17 — Clip removal 


NOTE: Do not lose the small pieces of packing 
that go between the clip and the bracket. 


NOTE: When the metal toothed clips are removed 
from the assembly, always replace with a new 
clip. 


(7) Remove the eleven nuts located underneath the 
upper support, refer Fig. 14. 

(8) Remove the upper plate, upper side 
reinforcements and the upper support from the 
bumper, refer Fig. 14. 


Assembly 


To assemble, reverse the disassembly procedure 
noting the following: 

(1) Clean away any oil, dirt or grease that is on the 
bumper moulding installation surface. 

(2) Peel off the backing paper and install the 
moulding along the installation channel, refer Fig. 18. 


bumper 
assembly 


Fig. 18 — Bumper moulding location 


(3) Ensure that the painted surface of the bumper 
is not damaged during assembly. 


(4) When installing the black plastic clips, ensure that 
they are correctly located into the assembly. 

(5) When installing the metal toothed clips, ensure 
that they are located in the correct position and pushed 
on firmly, refer Fig. 19. 


Fig. 19 — Clip installation direction 
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SECTION 3 — GRILLES, GARNISHES AND MOULDINGS 


RADIATOR GRILLE 


Removal 


(1) With the bonnet open, use a flat tipped 
screwdriver to free the retaining clips. Move the centre 
black part of the clip in the direction of the arrows in 
Fig. 1. 

(2) As you are freeing the clips, pull lightly on the 
grille until all the clips are removed. 

(3) Remove radiator grille assembly. 


Fig. 1 — Clip removal direction 


Installation 


To install, reverse the removal procedure noting the 
following: 

(1) If the black piece of the clip remains on the 
vehicle, remove it and refit it to the grille assembly 
before trying to install the grille to the vehicle. 


. Radiator grille. 

. Radiator grille clips. 

. Screw clips. 

. Wiper arm assemblies. 
. Air inlet grilles. 


AIR INLET GRILLES 


Removal 

(1) Remove the two wiper arm assemblies by 
removing the retaining nuts, refer Fig. 2. 

(2) Remove the seven screw clips by unscrewing them 
with a phillips head screwdriver and then remove the 
grilles. 


Installation 

Install by reversing the removal procedure, noting the 
following: 

(1) When installing the screw clips, insert the 
grommet into the hole then press the screw in, refer 
Fig. 3. 


s 


Fig. 3 — Screw clip installation 


(2) Ensure that the wiper arms are tightened to the 
correct torque. Refer this group for specification. 


Fig. 2 — Grille locations 
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Boot lid trim 
("X" line only) 


Fig. 4 — Rear garnish removal and installation 


REAR GARNISH 


Removal “Н”, “D” and “P” line 


(1) Remove the trunk lid trim (where fitted), refer 
Group 52 — Interior for removal procedure. 

(2) Remove the eight rear garnish retaining nuts 
which are located inside the trunk lid, refer Fig. 4. 

(3) Remove the phillips head screws that are located 
in the lower corners of the trunk lid, refer Fig. 4. 

(4) Carefully remove the rear garnish. 


Installation “Н”, “D” and “P” line 


To install, reverse the removal procedure noting that 
when installing the trunk lid trim, refer to Group 52 
— Interior for procedure. 


Removal ‘‘X’’ line 


(1) Remove the trunk lid trim, refer Group 52 — 
Interior for removal procedure. 

(2) Remove the outer garnish piece by releasing the 
nine retaining nuts and two stud thread covers, refer 
Fig. 4. 

(3) Remove the inner garnish piece by releasing the 
5 retaining nuts, refer Fig. 4. 


‘Installation “X” line 


To install, reverse the removal procedure noting that 
the inner garnish must be installed before the outer 
garnish. 


"X" line type 


ж 
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Side protection mouldings: 


. Front side protection moulding. 
. Side door protection moulding (front). 


. Side door protection moulding (rear). 


о O Сс > 


. Rear side protection moulding. 


. Belt moulding. 7. Front bumper moulding. 
. Drip moulding. 8. Rear bumper moulding. 
Rear quarterglass moulding. 9. Model badges. 

. Lower rear door moulding. 


. Front windscreen mouldings. 


о о һ ом = 


. Rear windscreen mouldings. 


Fig. 5 — Moulding locations 
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SIDE PROTECTION MOULDINGS 


Removal 


(1) To remove the side protection mouldings, 
(mouldings “B”, “С” and “D” on Fig. 5), simply lever 
the mouldings with special tool E23M6 carefully from 
the vehicle, refer Fig. 6. 


Fig. 6 — Side moulding removal 


(2) Remove the retaining bolt (in moulding “A” on 
Fig. 5), and carefully lever the clips from the body and 
remove mouiding, refer Fig. 7. 


Fig. 7 — Moulding "A" removal 


(3) To remove the lower rear door moulding (as 
indicated in Fig. 5), carefully lever from the body with 
special tool E23M6 to release the clips. 


installation 


(1) Clean the protection moulding location areas with 
a suitable solvent to remove any old adhesive, dust or 
grease. 

(2) When replacing mouldings for new one's, peel 
backing paper off, locate clips and press into place. 


(3) If you are replacing the original mouldings, use 
a suitable double sided tape in the positions shown in 
Fig. 8. 


Fig. 8 — Tape location 


DRIP MOULDINGS 


Removal 


(1) To remove the drip mouldings (location shown 
in Fig. 5), simply pull the lower edge of the moulding 
outwards and up and work your way along until all 
the clips are carefully released. 

(2) Remove the drip moulding from the rear quarter 
window moulding by sliding it towards the front of the 
vehicle, refer Fig. 9. 

(3) Remove drip moulding from the vehicle. 


Installation 


(1) Ensure the clips are undamaged and attached to 
mouldings. 

(2) Locate the rear of the drip moulding into the rear 
quarter window moulding. 

(3) Locate the clips from the back to the front of 
the vehicle, one at a time, being careful not to damage 
the moulding. 


Fig. 9 — Moulding location 
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DOOR BELT MOULDINGS 


Removal 


(1) Remove the screws that are located inside the 
doors, adjacent to the “B” pillar, refer Fig. 10. 


Fig. 10 — Screw location 


(2) Remove the moulding by pulling upwards, 
releasing the retaining clips. 


Installation 


NOTE: When removing the belt moulding, replace 
the clips with new ones before installation. 


(1) Replace moulding with new clips into the correct 
locating position, refer Fig. 5 and lock clips into place. 

(2) Replace the retaining screw in every moulding 
removed. 


REAR QUARTER GLASS MOULDING 


Removal and Installation 


For removal and installation procedure of the rear 
quarter glass moulding, refer Group 42A — Body, due 
to the moulding and glass being one complete 
assembly. 


FRONT WINDSCREEN MOULDINGS 


Removal 


(1) Remove the side windscreen mouldings using 
special tool E23M6. Pull rubber base out from under 
air grille and slide the top out of the corner join, refer 
Fig. 1l. 

(2) Remove the top moulding the same way. 


Fig. 11 — Moulding removal 


Installation 


(1) Ensure that the clips are undamaged and fitted 
to the moulding. 
(2) Locate top moulding first. 


NOTE: It is suggested that moulding fitment can 
be aided (with less chance of damage) by using 
a clean rubber stamp, refer Fig. 12. 


Fig. 12 — Rubber stamp — windscreen moulding 
installer 


(3) Position top moulding over the clip location, 
pressing firmly into place. 

(4) Locate side mouldings in corner joins and install 
by the same method. 

(5) Ensure that the lower rubber sections are located 
below the air grille assemblies. 


NOTE: Be careful not to trap the rubber edge 
underneath the moulding during fitment. 
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REAR WINDOW MOULDINGS 


Removal 


(1) Open the trunk lid and remove the five lower 
moulding retaining screws, refer Fig. 13. 

(2) Remove lower moulding. 

(3) Using special tool E980, carefully remove off the 
two side mouldings and slide them out of the corner 
join, refer Fig. 13. 


Fig. 13 — Rear moulding removal 


(4) Remove the top moulding in the same fashion, 
releasing the clips. 


Installation 


(1) Ensure all clips are undamaged and attached to 
the "T" studs correctly. 

(2) Locate the top moulding first and lock in by 
applying force over the clip, refer Fig. 14. 


NOTE: See front windscreen mouldings for a 
moulding installation aid. 


(3) Slide the side moulding corner pieces into the top 
moulding and lock side clips, refer Fig. 14. 

(4) Replace lower moulding and install the five 
retaining Screws. 


NOTE: Be careful not to trap the rubber edge 
underneath the moulding during fitment. 


Fig. 14 — Moulding installation 


MUD FLAPS 


Removal — Front and rear 
(1) Remove the three retaining bolts from the mud 


flap assemblies, refer Fig. 15. 
(2) Remove mud flaps. 


NOTE: If removal is difficult due to the double 
sided tape, use special tool E23M6 to help 
remove the mud flaps from the body. 


18М0042 


Fig. 15 — Mud flap removal 


Installation 


To install, reverse the removal procedure noting the 
following: 

(1) Ensure that the double sided tape location area 
on the body is free from dirt, oil, etc. 

(2) When installing new mud flaps, ensure that the 
backing paper is removed from the double sided tape 
before intallation. 

(3) If installing an old mud flap that has 
unserviceable tape, replace with a suitable type of 
double sided tape before installation. 


„езх, 
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` TAILGATE SPOILER 
Removal — Wagon 


(1) Remove the upper tailgate trim. 

(2) Remove the spoiler to tailgate retaining nuts, 
refer Fig. 16. 

(3) Disconnect the high mounted stop lamp wiring 
harness and rear washer tube. 

(4) Remove the spoiler noting the position of the 
sealing washers to the tailgate. 


Installation 


Install by reversing removal procedure noting the 
following: 

The spoiler sealing washers are seated in the correct 
position. 


Fig. 16 — Tailgate spoiler removal 


Disassembly 


(1) Remove the LH and RH deflector cover by first 
prying along the front edge to release the adhesive tape 
then lever off at attaching clip points. 


1. Deflector cover LH 
2. Deflector cover RH 
3. Stop lamp 


4. Washer jet 
5. Wiring harness/washer tube 
6. Tailgate spoiler 


double side tape 


Fig. 17 — Spoiler disassembly 


(2) Remove the stop lamp attaching screws and 
disconnect the wiring harness and remove the stop 
lamp. 

(3) Disconnect the washer tube from the washer jet 
and remove the washer jet. 


REAR QUARTER WINDOW MOULDING 
Removal 


(1) Remove the quarter window front moulding 
attaching screws. 

(2) Remove the quarter front moulding. 

(3) Remove the top quarter window drip gutter 
moulding. 

(4) Remove the quarter window corner moulding. 

(5) Remove the quarter window beltline moulding. 


. Front quarter moulding 

. Top quarter mouldings 

. Corner quarter moulding 
. Beltline moulding 


Fig. 18 — Rear quarter window mouldings 


Installation 


Install by reversing the removal procedure, replacing 
any broken moulding clips and before installing the 
quarter window front moulding, remove any old tape 
from the moulding and glass and replace with new 
double sided tape, refer Fig. 19. 


Quarter 
window front 
moulding 


Fig. 19 — Front moulding tape position 
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ROOF RACK «Where Fitted» 


Removal 


(1) Remove covers with a small screwdriver, refer 
Fig. 22. | 

(2) Loosen and remove the 8 roof rack attaching 
bolts (2 per stanchion) with Special Tool E42M3. 


Installation 


(1) Apply "Loctite 242" to all bolts prior to 
installation. Care should be taken to avoid spillage of 
"Loctite" onto roof panel. 


Fig. 22 — Roof rack stanchion cover removal 


(2) Install front bolt of rear stanchions first to 
locate assembly, then install remain attaching bolts and 
tighten to the specified torque. 


Specified torque: 4 to 6 Nm 


(3) Apply a piece of double-sided tape 15mm by 
20mm (3M-VHB 7-9473) on cover, refer Fig. 24. 


Double side tape 


_Ё 


16 to 18 mm 


Fig. 24 — Double-side tape location 


(4) Snap on covers and press the double-sided tape 
area to ensure proper adhesion. 


Insert this bolt first 
to locate 


Fig. 23 — Roof rack installation 
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SECTION 4 — WINDSHIELD WIPERS AND WASHERS 
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. Wiper arms. 6. Wiper linkage assembly. 
. Washer fluid tube vaives. 7. Wiper motor assembly. 

. Washer nozzles. 8. Washer fluid tube. 

. Wiper blade assemblies. 9. Washer bottle. 

. Screw clips. 10. Washer motor. 


Fig. 1 — Wiper/Washer part location 


GENERAL INFORMATION 


The wiper motor is a two speed permanent magnet 
type and incorporates a parking switch which is 
activated when the wipers are switched off. 

The windscreen washer bottle is located in the engine 
compartment in front of the left hand strut housing. 
The washer pump, a centrifugal type driven by a DC 
ferrite magnet type motor is mounted in the washer 
bottle. 

Control switches for high speed, low speed, inter- 
mittent operation and the windscreen washers are 
mounted on the steering column. Fig. 2 — Wiper blade removal 


Wiper blade ~ 


Wiper arm 
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WIPER BLADES 


Replacement 


(1) Lift the spring loaded clip, refer Fig. 2, and push 
out the wiper blade assembly. 

(2) Remove the wiper insert retaining clip by 
squeezing the tangs together and pulling it from the 
blade. 

(3) The insert and backing blade can now be 
removed from the wiper blade. 

(4) Install by reversing the removal procedure. 


NOTE: Wiper insert rubbers deteriorate as a 
result of environmental conditions, such as 
atmospheric pollution and road grime, 
temperature extremes and the natural ageing of 
the rubber. It is therefore recommended that 
wiper inserts are replaced every twelve months. 


WIPER ARMS 


Replacement 


(1) Remove the wiper arm retaining nut. 

(2) Remove the wiper arm by lifting the arm then 
turning and pulling the arm at the pivot. 

(3) Install by reversing the removal procedure noting 
the following: 

(A) Ensure that the arm is correctly positioned, refer 
Fig. 3. 

(B) A spacer block must be used to ensure the 
correct clearance is achieved between the spring and 
windscreen as shown in Fig. 4. 8mm RHS 13mm LHS. 


NOTE: The wiper arm assembly pin or similar 
must be left in the arm until the arm is 
positioned correctly and the retaining nut is 
tightened to 16-21 Nm. 


NOTE: The arm and blade must be positioned 
correctly to conform to Australian Design Rule 
No. 16. 


NOTE: Right and left wiper arms are not 
interchangeable, refer Group 51, Section 4. 


— 


СА 


! 10045m ` 


Fig. 3 — Correct wiper arm positioning 


Fig. 4 — Wiper arm clearance using spacer block 


Checking Wiper Arm to Windscreen Alignment 


This check should be performed if the wiper inserts 
are serviceable but the wipers shudder or are jerky in 
operation. 

(1) Operate the wipers and then, by turning the 
ignition switch off, position the wipers as shown in 
Fig. 5. 


Normal 


stopping 
“7 position 


Fig. 5 — Positioning wiper arm for alignment check 


(2) Remove the wiper blade and check that the end 
of the wiper arm is square to the windscreen, refer 
Fig. 6. 

(3) If the arm is not square, gently twist the end of 
the arm to achieve the correct alignment. 

(4) Refit the wiper blades. 

(5) Turn the ignition switch on and allow the wiper 
arms to return to the normal position. 


om 
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(1) Acceptable 


Top end of the arm 


а 


ПОРОРО 


Twist arm to correct 


= 


Twist arm to correct 


c 


(2) Unacceptable 


(3) Unacceptable 


Fig. 6 — Checking wiper arms to windscreen alignment 


Removal 


(1) Disconnect the wiring harness from the washer 
motor. 

(2) Disconnect the washer fluid hose from the 
washer pump. 

(3) Remove the attaching nuts and remove the 
washer bottle. 


Installation 
Install by reversing the removal procedure. 


WINDSCREEN WASHERS 


The windscreen washer bottle is located in the engine 
compartment forward of the left hand strut housing. 


Washer Nozzle Adjustment 


(1) Check that the washer fluid contact points are 
as shown in Fig. 7. 


In millimetres 


Nozzles 


Fig. 7 — Washer fluid contact points 


(2) If adjustment is necessary use a metal wire or 
pin 1.0 mm or less in diameter inserted in the nozzle 
ball. 

(3) If insufficient washer fluid is supplied check the 
system for clogged, bent or crushed hoses. 


NOTE: Do not operate the washer motor for more 
than 20 seconds continuously or when the 
washer bottle is empty as the motor or pump 
could be damaged. 


WASHER FLUID TUBE VALVES (where fitted) 
Valve Opening Operation Check 


(1) Disconnect the tube to the rear washer nozzle 
from the stop valve. 

(2) Check to make sure that a sufficient amount of 
washer fluid is ejected from the stop valve when the 
rear washer is pressed, refer Fig. 9. 


NOTE: Be sure to reinstall the stop valve in the 
proper direction, as shown in the illustration, 
refer Fig. 8. 


Washer fluid flow'direction 
To 

washer 
nozzle 


From 
washer tank 


Stop valve 


Fig. 8 — Connection of the stop valve 


CAUTION: Operating the washer switch for 20 
seconds or more continuously, or operating it 
when there is no washer fluid in the tank, could 
cause the motor to burn out. 


Simple Test to Stop Valve 


Valve Closing Operation Check 


(1) Disconnect the tube on the washer tank from the 
stop valve. 

(2) Check to make sure that washer fluid does not 
drip out of the stop valve, refer Fig. 9. 


Opening operation 


Closing operation 


Fig. 9 — Checking of the stop valve operation 


WIPER MOTOR 


NOTE: The wiper motor is serviced as an assem- 
bly and should not be disassembled except by 
a qualified automotive electrician. 
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Removal 


(1) Remove the wiper arms. 

(2) Disconnect the wiring from the wiper motor. 

(3) Remove the bolts securing the motor to the body 
and pull the motor out slightly. 

(4) Disconnect the wiper linkage from the motor 
crank arm using a screwdriver or suitable lever, refer 
Fig. 10. 


Fig. 10 — Disconnecting wiper linkage 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Ensure the wiper motor is properly earthed. 

(2) Position the wiper arms as described previously. 


WIPER LINKAGE 
Removal 


(1) Remove the wiper motor as previously described 
in this section. 

(2) Remove the front deck and inlet garnishes, refer 
Group 51. 

(3) Remove the pivot shaft attaching bolts, refer Fig. 
11, and push the shaft inwards. 

(4) Remove the linkage from the vehicle. 


16R0313 
Fig. 11 — Wiper pivot attaching bolts 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Check the wiper linkage for adequate lubrication 
at the points shown in Fig. 12. 

(2) Ensure that the wiper motor is properly earthed. 

(3) Position the wiper arms as described previously. 


Fig. 12 — Wiper linkage lubrication points 


WIPER RELAY 
For relay location refer to Section 1. 


Testing 


This relay is a transistorised type and must be 
replaced if identified as faulty during diagnosis. 
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REAR WIPER/WASHER SYSTEM (WAGON) 


The system receives its water from a washer bottle 
located in the right hand rear side of the luggage 
compartment behind the quarter panel trim. It has a 
electric pump controlled by a switch mounted in the 
centre console. 

A non return valve is fitted in the line to the rear 
washer jet. The wiper motor is mounted in the tailgate 
and is a permanent magnet type. 


NOTE: The wiper motor is serviced as an 
assembly and should not be disassembled except 
by a qualified automotive electrician. 


Wiper Motor Removal 


(1) Remove the wiper arm. 

(2) Remove the wiper arm pivot lock nut and shaft 
related parts. 

(3) Remove the trim and water proof film from the 
` tailgate, refer Group 52. 
(4) Disconnect the wiring connector of wiper motor. 
(5) Remove the wiper motor mounting bolts. 
(6) Remove the wiper motor from the tailgate. 


Installation 


Install by reversing removal procedure noting the 
following: 

(1) Operate rear wiper motor ensuring the motor 
returns to the park position. 

(2) Tighten pivot arm lock nut to 6 to 9 Nm. 

(3) Position wiper arm correctly and tighten lock 
nut, refer Fig. 13. 


REAR WINDOW WASHER 
Inspection and Adjustment 


(1) Adjust the washer nozzle ejection position as 
shown in Fig. 13 by inserting a metal wire in the outlet 
jet and rotating the ball. 


washer jet 


Fig. 13 — Adjustment of the nozzle ejection angle 


(2) If the rear window washer jet does not supply 
sufficient fluid, and the wiring, fuses and pump motor 


are operating satisfactorily, check for bent or broken 
piping, and or failure of the non return valve. 


CAUTION: Operating the washer switch for 20 
seconds or more continuously, or operating it 
when there is not washer fluid in the tank, could 
cause the motor to burn out. 


Wiper/Washer Switch 


The rear wiper/washer is operated by a two-step type 
switch. Press the top section of the switch in one notch 
for the rear wiper to operate. By pressing the switch 
to the next notch, it will operate the rear washer, and 
when released, it will return to the wiper ON position, 
refer Fig. 14. 


When rear wiper 
switch is OFF 


When rear wiper 
Switch is ON 


Washer ON 


Fig. 14 — Operation of the rear washer switch 


Removal 


(1) Remove centre console, refer Group 52. 

(2) Remove audio panel. 

(3) Remove console switch panel from the rear of 
the audio panel. 

(4) Remove the wiper switch from the console switch 
panel. 


Fig. 15 — Washer/wiper switch removal 


Installation 
Install by reversing removal procedure. 
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SECTION 5 — EXTERIOR MIRRORS 


. Inner delta cover. 

. Outer packing. 

. Mirror assembly. 

. Mirror glass. 

. Power connector. 

. Mirror mounting screws. 
. Inner delta cover cap. 


Fig. | — Electric mirror components 


MIRROR — ELECTRIC TYPE 


Removal 

(1) Using a suitable tool (small screwdriver with tape 
wrapped around the tip), remove the inner delta cover 
cap. 

(2) remove the retaining screw and then remove the 
inner delta cover, refer Fig. 1. 

(3) Disconnect the harness to mirror connector. 

(4) While supporting the mirror assembly, remove 
the three retaining screws and carefully remove the 
mirror assembly. 


NOTE: Ensure that the outer packing is intact and 
with the mirror assembly. 


Installation 

Install by reversing the removal procedure noting that 
all components must be included in installation in their 
original order. 


Disassembly 

To remove the mirror glass from the assembly, face 
the mirror upwards and insert a screwdriver (with tape 
on the end) into the notched section and lever out the 
mirror, refer Fig. 2. 


Fig. 2 — Mirror glass removal 


Inspection 


For testing procedures — refer Group 54 — Chassis 
Electrical. 


Assembly 

To assemble, reverse the disassembly procedure being 
careful not to damage the mirror when trying to install 
it into the pivot. 
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EXTERIOR MIRRORS — MANUAL 


Removal 


(1) Remove the adjusting knob clip cover. 


Fig. 5 — Removing mirror retaining nuts 


Fig. 3 — Removing adjusting knob cover 


(2) Spread the internal clip, refer Fig. 4, and then 
remove adjusting knob. 


Fig. 6 — Removing mirror glass 


Mirror case 


Spring retainer Adjusting rod Ball pivot ETS 


D 822302 


Fig. 4 — Removing the adjusting knob : 
Tension 


spring 
Mirror 
(3) Remove the internal cover by prying off with a support 
suitable tool. Mirror slide 
(4) Remove the retaining nuts, refer Fig. 5, and 
remove the mirror. 


Mirror glass 


Fig. 7 — Disassembled view of mirror 


Disassembly 
(1) Remove the spring from spring retaining plate, Assembly 
refer Fig. 7. The mirror will now fall into two pieces. (1) Connect the spring to the spring retainer plate. 
(2) With a suitable lever positioned inside the mirror (2) Assemble the mirror and connect spring to the 
gently prise the glass upward. retainer lug situated on the ball base. 
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(3) Place the mirror glass socket іп hot water for 
approximately five minutes before locating socket on 
the pivot ball. By placing the palm of the hand over 
the end section of mirror glass and pressing firmly, the 
socket will locate on pivot ball. 


NOTE: To insert mirror glass the adjusting rod 
must be located in the mirror slide and the 
mirror socket located over the retaining ball, 
refer Fig. 7. 
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GROUP 52 — INTERIOR 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 


52-1-1 
SECTION 1 — TORQUE SPECIFICATIONS 
INTERIOR TRIM 


Seat frame to seat back (two bolts) .............. 
Underframe to cushion assembly ................ 
Seat belt buckle to seat ........................ 
Seat belt retaining bolts ........................ 
Seat belt retractor bolts ........................ 
Seat mounting — front (бон5).................. 

— front (nuts) .................. 

— rear (squab - outer) ........... 

— rear (squab - inner) ........... 
Spoiler attaching пш5.......................... 
Tailgate door handle attaching nuts .............. 
Tailgate actuator attaching bolts................. 
Tailgate strut to body .......................... 
Tailgate strut to tailgate ........................ 
Tailgate striker to Бойу......................... 
Tailgate hinge to (айраге........................ 
Tailgate hinge to body ......................... 


Ornament гетоуег............................. 


BEEN 
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SECTION 1 — TORQUE SPECIFICATIONS 


Seat frame to seat back (two bolts) 
Underframe to cushion assembly 
Seat belt buckle to seat 
Seat belt retaining bolts 
Seat belt retractor bolts 
Seat mounting — front (bolts) 

— front (nuts) 

— rear (squab - outer) 

— rear (squab - inner) 
Spoiler attaching nuts 
Tailgate door handle attaching nuts 
Tailgate actuator attaching bolts 
Tailgate strut to body 
Tailgate strut to tailgate 
Tailgate striker to body 
Tailgate hinge to tailgate 
Tailgate hinge to body 


Ornament remover 


INTERIOR TRIM 
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1 
2 
3 
4 
5 
6 
7 
8 
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. Side ventilation duct 

. Speaker 

. Speedo cable adaptor 
. Speaker garnish 

. Instrument cluster 

. Instrument hood 


. Side oulet assembly RH 
. Instrument panel side switch 


. Column cover 


. Drivers side lower panel 


. Heater control garnish 
. Radio/cassette unit 
. Cigarette lighter 
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. Halfway antenna switch 


(where fitted) 


. Hazard lights switch 
. Rear demist switch 
. Audio panel garnish 
. Boot release switch 


(where fitted) 


. A.E.C.S. switch 


(where fitted) 


. Electric mirror switch 


(where fitted) 


. Gearstick cover 
. Ash tray 


SECTION 2 — INTERIOR TRIM 


. Console side covers 
. Floor console 
. Centre and side air 


outlet assemblies 


. Glove box 

. Glove box housing 

. Metal glovebox support 
. Instrument panel 

. Temperature sensor 


(where fitted) 


. Defroster garnish 
. Heater control panel 


ig. 1—Instrument and floor console components 
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INSTRUMENT CLUSTER 


Removal 
CAUTION: THE INSTRUMENT CLUSTER 
MUST NOT BE ALLOWED TO FACE DOWN 
AT ANY TIME. THE TACHO MECHANISM 
USED HAS A SILICONE DAMPENING 
DEVICE WHICH WILL LEAK. 


NOTE: When removing the instrument hood, 
be careful not to damage the trip meter reset 
switch. 


GLOVEBOX 
Removal 


(1) Remove the two under-cover retaining screws, 
unhook clips then remove under-cover. (Underneath the 
glovebox). 

(2) Open the glovebox and release the two air 
dampers (where fitted) from the sides of the glovebox. 


(1) Set the steering column height adjuster on its 
lowest setting. 

(2) Remove the two instrument hood retaining 
screws, refer Fig. 4 and carefully remove the hood. 


Fig. 2—Removing the glovebox 


(3) Remove the two glovebox hinge screws and 
remove glovebox, refer Fig. 2. 

(4) Remove the two striker bolts and remove striker. 

(5) Remove the four glovebox housing screws and 
remove the housing, refer Fig. 3. 


Fig. 4—Instrument hood removal 


(3) Remove the four instrument cluster retaining 
screws, refer Fig. 5, and gently pull the cluster 
forward and out. 


Fig. 3— Removing the glovebox housing 


Fig. 5—Instrument cluster removal 


Installation 


Install by reversing the removal procedure and note 


the following: Installation 


(1) Check for correct operation of the glovebox lock. 
(2) Check for correct alignment and clearance of 
glovebox face in instrument panel. Adjust if necessary. 


Install by reversing the removal procedure and 
make sure that all instrument cluster lights are 
operative and speedometer is functioning correctly. 
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FLOOR CONSOLE INSTRUMENT PANEL 
Removal Removal 
(1) Remove shift knob — (manual trans. only). (1) Remove the floor console assembly as described 
(2) Remove ashtray — if applicable. earlier in this section. 
(3) Refer to Fig. 6 and remove all six floor console (2) Remove the glovebox and glovebox housing as 
retaining screws and remove console. described earlier in this section. 


(3) Remove the metal support bar that the glovebox 
hinge mounts onto, refer Fig. 8. 


19М0118 


Fig. 6 — Removing floor console (typical) 
Fig. 8 — Metal support removal 


(4) Remove the console side cover attaching screws 


| : Ў 4) Di t the glovebox light connect d 
and trim clips, refer Fig. 7, and remove covers. (Pison CU TURN ыы гар 


release metal support. 

(5) Remove the instrument cluster assembly as 
described earlier this section, then remove the two 
instrument panel retaining bolts. 

(6) Remove the two audio trim panel retaining 
screws and remove the audio trim panel. 

(7) Remove the four radio/cassette mounting 
Screws, refer Fig. 9, and after disconnecting all 
necessary wiring, remove the radio / cassette unit. 


Fig. 7 — Removing console side covers 
^ 


Disassembly 

(1) Remove lid assembly and inner box — where 
fitted. 

(2) Remove console panel and shift lever boot — 
manual transmission. 


Fig. 9 — Removing the radio/cassette 


Assembly 


Я | (8) Remove the cigarette lighter panel and dis- 
Assemble by reversing disassembly procedure. 


connect wiring loom connectors. 

n (9) Open the coin box, then remove the five drivers 

Installation side lower panel retaining screws and remove the panel, 
Install by reversing the removal procedure. refer Fig. 10. 
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Fig. 10 — Removing lower panel 


(10) Pop out the two front speaker trim covers and 
remove the two speaker mounting screws. 


NOTE: When removing the front speaker screws 
be careful not to damage the windscreen with 
the tools used. 


(11) Disconnect the wiring and remove the speakers. 

(12) Remove the instrument panel mounting bolts 
that are located in the speaker holes on either side of 
the instrument panel, refer Fig. 11. 


Fig. 11 — Removing instrument panel bolts 


(13) Remove the four heater control panel trim 
retaining screws and remove the trim. 

(14) Then remove the four heater control panel 
screws and ease panel backwards free of the instrument 
panel, refer Fig. 12. 

(15) Remove the two lower centre console bolts, refer 
Fig. 12. 

(16) Disconnect the wiring associated with the 
instrument panel on the passenger side and around the 
fuse box on the drivers side. 


(17) After removing the retaining screw, remove the 
lower vent assembly from underneath the left hand side 
of the steering column, refer Fig. 13. 


Fig. 12 — Heater control panel screws 


(18) Remove the two instrument panel mounting 
bolts, refer Fig. 14. 


Fig. 14 — Instrument panel bolt location 
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(19) Remove the upper and lower steering column 
trim screws then remove the trims. 

(20) Remove the four steering column mounting 
bolts and lower the steering column. 

(21) Disconnect the speedometer cable at the 
transmission and remove the cable adaptor by releasing 
the lock, refer Fig. 15. 


Speedometer 
cable 
adaptor 


16NO032 


Fig. 15 — Removing cable adaptor 


NOTE: Automatic vehicles only — To aid in the 
removal of the instrument panel, remove the 
four shift lever assembly mounting bolts and lay 
the complete assembly on its side. 


(22) Ensure all wiring loom connectors are dis- 
connected and carefully remove the instrument panel, 
making sure not to damage the exterior surface. 


Disassembly 


(1) Remove the heater ducts, defroster garnish and 
photo sensor — if applicable — refer Group 55. 

(2) Remove the instrument panel wiring harness. 

(3) Remove the electronic boot opener switch — 
where fitted. 

(4) Remove the centre air outlet assembly, refer 
group 55. 

(5) Remove the instrument trim panel 'A' by 
removing the two wing nuts and retaining screw, refer 
Fig. 16. 

(6) Remove trim panel 'B' by removing the retaining 
screw, refer Fig. 17. 

(7) Remove the side air outlet assembly, refer Group 
55. 

(8) Remove the centre and side reinforcement struts, 
refer Fig. 18. 


Fig. 16 — Removing trim panel ‘A’ 


Fig. 17 — Removing trim panel ‘B’ 


Fig. 18 — Reinforcement strut removal 


(9) When the self tapping screws are removed, the 
crash pad will come away from the instrument panel. 
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А pillar trim 

. Front scuff plate 

Rear scuff plate 

. Centre pillar lower trim 
Sash guide 

. Centre pillar upper trim 
Cowl side trim 

. Rear seat belt anchor plate 
. Trim guide 

. Rear pillar trim 

. Speaker garnish 

. Rear shelf trim 

. Rear wheel house trim 


РА 
Somrnomsw0on— 


E 
Orn 


Fig. 19 — Interior trim locations 


TRIMS 
Removal — ‘A’ pillar trim 


(1) Remove the ‘A’ pillar trim, refer Fig. 20 for clip 


type and removal direction. 


Installation 
Reverse the removal procedure. 


Removal — Centre pillar trim 
(1) Remove the front and reaf scuff plates. 


Ж 


Removal 
Direction 


Fig. 20 — Sect A-A refer Fig. 19 


(2) Remove the centre pillar lower trim, refer Fig. 


21 for clip type and removal direction. 
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Centre pillar lower trim 


Fig. 21 — Sect B-B refer Fig. 19 


(4) Remove the sash guide. 
(5) Then remove the centre pillar upper trim. 


Installation 
Reverse the removal procedure. 


Removal — Cowl side trim 
(1) Remove the front scuff plate. 
(2) Then remove the cowl side trim. 


Installation 
Reverse the the removal procedure. 
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Removal — Rear pillar trim and rear shelf trim 


(1) Remove the rear seat cushion, refer Section 3. 

(2) Remove the rear seat belt anchor plate, refer 
Fig. 19. 

(3) Unclip the trim guide, refer Fig. 19. 

(4) Remove the rear pillar trim, refer Fig. 22 for clip 
type and removal direction. 

(5) Remove the rear speaker garnish, refer Fig. 19. 

(6) Then remove the rear shelf trim. 


Rear pillar 


trim 19N0123 


Fig. 22 — Sect. C-C refer Fig. 19 


Installation 
Reverse the removal procedure. 


Removal — Rear wheelhouse trim 


(1) Remove the rear scuff plate. 
(2) Remove the rear seat, refer Section 3. 
(3) Then remove the rear wheelhouse trim. 


Installation 
Reverse the removal procedure. 


Removal — Trunk lid trim (where fitted) 


(1) Remove the trunk lid trim screws and remove 
trim by releasing the clips, refer Fig. 24. 


Fig. 24 — Trunk lid trim location 


Installation 
Reverse the removal procedure. 


. Trim clips 

. Screws 

. Front trunk trims 

. Rear trunk trim 

. Side trunk trim 

. Rear trunk sill trim 


Fig. 23 — Trunk trim clip and screw mounting locations 
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Removal — Trunk trims 


(1) Remove the rear trunk sill trim, refer Fig. 23. 

(2) Remove the retaining screws from the rear 
trunk trim and remove the complete panel, refer Fig. 
23. 

(3) Remove the retaining screws, clips and then 
trim panels from the front and sides of the trunk, refer 
Fig. 22 for chip and screw locations. 


Installation 


Reverse the removal procedures. 


HEADLINING 
Removal 

(1) Remove the front pillar trims and the centre 
pillar upper trims, refer this section. 

(2) Remove the RH front seat and place the gear 
lever in its rearmost position, apply hand brake, shift 


1. Rear view mirror 
2. Sunvisors 
3. Map lamp 


4. Rear pillar trim 
5. Assist grips 
6. Temp. sensor 


7. Room lamp 


Fig 25 — Part location 


the passenger front seat to its rear position and recline 
the seat back fully. 
(3) Remove the sunvisors and sunvisor bracket. 


«From 21/03/94 4 Holes» 
«Up to 21/03/94 3 Clip locations» 
Bo 
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Fig. 26 — Clip location 
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(4) Remove the room lamp and the map lamp 
assemblies, refer Group 54 — Chassis Electrical. 
(5) Remove the plastic cover by pulling it 


Fig. 27 — Rear view mirror 


downwards and remove the attaching screws and 
remove the mirror. 

(6) Remove the assist grips. 

(7) Remove the temperature sensor (where fitted). 
Refer Group 55 — Heater. Air Conditioner and 
Ventilation. 

(8) Remove the rear pillar trims, refer this section. 

(9) Then remove the headlining from the roof by 
removing the clips from the body and the lining from 
the centre pillar notched flange, refer Figs. 26 and 28. 


Centre pillar 
notched flange 


NS 


a 
xt ` 
Headlining EN S 


19N0043 


Fig. 28 — Removing the headlining 


CAUTION: Protect the centre console with 
tape or cloth to prevent damage, as the 
headlining is removed. 


(10)Remove the headlining through the passenger 
front door opening, refer Fig. 29. 


REVISED 
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Fig. 29 — Headlining access 


Installation 
Reverse the removal procedure. 


Removal — Wagon 


(1) Remove the following parts as described 
earlier in this section. 

(a) Interior rear vision mirror. 
(b) Sunvisors. 

(c) Assist grips. 

(d) Interior lamps. 

(e) Front pillar trims. 

(€ Upper cargo area trims. 

(2) Carefully pries out cabin temperature sensor 
with a screwdriver and uncouple the connector 
(automatic temperature control models only). 

(3) Remove the headlining from the root by 
removing the clips from the body and the lining from 
the centre pillar notched flange, refer Fig. 26 and 28. 

(4) Remove front and rear headlining trims by 
gently pulling in downward direction. 

(5) Carefully pries out child restraint plugs with a 
screwdriver. 

(6) Pull the headlining gently towards the rear of 
the vehicle. The headlining will now come away from 
the roof. 

(7) Remove the headlining from the vehicle 
through the tailgate door opening. 


installation 


Install by reversing the removal procedure noting the 
following: 
(1) Ensure all electrical connections are accessible. 
(2) Early fitment of headlining, side rail retaining 
clips and child restraint plugs will ensure correct 
positioning during installation. 
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Fig. 30 — Clip location — wagon 


FLOOR COVERING 
Removal 
(1) Remove the following as described in this 
group. 
(a) Both front seats. 
(b) Rear seat cushion. 
(c) Front scuff plates. 
(d) Drivers footrest. 
(e) Rear scuff plates. 
(f) Floor console assembly. 
(g) Seatbelt/retractor anchor bolts. 
(2) The floor covering can now be removed from 
the vehicle. 


Installation 
Install by reversing the removal procedure. 


NOTE: Ensure that the front and rear mounting 
bolts and nuts are correctly torqued. 


Cargo Floor Covering 
Removal — Wagon 

(1) Remove the plugs retaining the floor covering 
to the body. 

(2) Release the velcro tabs retaining the floor 
covering to the rear seat squabs and fold back. 

(3) Release the velcro tabs retaining the floor 
covering to the cargo floor and remove the floor 
covering from the vehicle. 


Fig. 31 — Cargo floor covering tabs 
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Installation 
Install by reversing the removal procedure. 


Cargo Compartment Blind 
Removal 

(1) Move both rear seat backs forward. 

(2) Ensure the blind is fully rewound. 

(3) Carefully remove the blind from the retaining 
slots in the lower cargo trims by lifting in a vertical 
direction. 

(4) Remove the cargo blind from the vehicle. 


Installation 
Install by reversing the removal procedure. 


. Rivets . Motor 

. RHS end cap . Case 

. Pull cover . Idler 

. Tube . LHS end cap 


Fig. 32 — Cargo blind components 


Disassembly 


(1) Remove the rivets from the RH end cap and 
remove the end cap. 


CAUTION: WHEN REMOVING THE END 
CAPS USE CAUTION AS THE 
RETRACTOR SPRING WILL UNWIND IN 
A DANGEROUS MANNER. 


(2) Remove the pull cover from the tube by sliding 
the cover side ways to remove it from the retaining 
groove. 

(3) Remove the tube from case. 

(4) Remove the LH End cap rivets and remove the 
end cap. 

(5) Remove the idler. 


“м 


2; 


Fig. 33 — Pull cover removal 


Assembly 


(1) Slide the pull cover assembly into the cover case 
until it engages. 

(2) Wind the end cap clockwise 27 times to put 
tension on the retractor spring. 

(3) Then push the cap on and rivet with new rivets. 


Fig. 34 — Tensioning of cargo blind motor 


Rear Cargo Trims 
Removal — Wagon 


(1) Remove cargo area scuff plate, floor covering, 
floor panelling and rear seat belt upper loop. 

(2) Remove the rear headlining trim panel. 

(3) Remove the tailgate weather seal. 

(4) Remove the rear seat cushion. 

(5) Remove the rear scuff plate. 

(6) Gently pull the lower edge of the upper trim 
panel outward to release snap clips. 

(7) Remove the trim flange from rear door pillar and 
remove the upper trim panel. 

(8) Gently pull the upper edge of the lower trim 
panel outwards to release snap clips. 


Screws 

Cargo blind retaining bracket (where fitted) 

Cargo compartment upper front trim (C pillar trim) 
Cargo compartment upper center trim 

Cargo compartment upper rear trim (D pillar trim) 
Cargo compartment lower side trim 

Lower side trim insert (where fitted) 

Tailgate sill scuff plate 

Rear headlining trim panel 


1. 
2. 
3. 
4. 
5. 
6. 
te 
8. 
9. 


Fig. 35 — Cargo trims 


(9) Remove the trim flange from the wheel arch 
retaining guide and remove the lower trim panel. 


Installation 


Install by reversing the removal procedure noting the 
following: 

Snap on the trim panels after fitting new retainers if 
necessary. 


Tailgate Trim 
Removal — Wagon 


(1) With the aid of a screwdriver and a pair of long 
nosed pliers remove the external retaining clips from the 


lower trim. 2 post vu 

(2) Gently pull the trim away from the tailgate 3. Waterproof film 
releasing the internal retaining clips. refer Fig. 36. Ж эче trim 

š ` a ~ a 1 Й av . Trim insert | 
f (3) Gently pry the top edge of the upper trim away eRe Covers 
trom the tailgate to release the retaining clips. L - — - - — | 

(4) Gently pry side panels away from the tailgate to Fig. 36 — Tailgate trim clip positions 


release the retaining clips. 


Installation 


Reassembie by reversing the removal procedure noting 
the following: 

(1) Snap on the trim panels after fitting new retainers 
if necessary. 

(2) Align and interlock all panels to attain a neat 
appearance. 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


52-3-1 
SECTION 3 — FRONT SEATS 


. Head restraint 

. Anchor bolt 

. Undertray 

. Power seat connector 


5. Anchor nut 
6. Seat assembiy 
7. Anchor cover 


Fig. | — Front seat assemblies — sedan and wagon 


FRONT SEAT ASSEMBLY 
Removal — Sedan and Wagon 

(1) Remove the head restraint by holding the 
adjustment button in. 

(2) Remove the undertray (where fitted). 


(3) Remove the seat anchor covers, refer Installation 
Instructions this Section. 

(4) Remove the seat anchor nuts and bolts. 

(5) Disconnect the power seat connector (where 
fitted). 


(6) With the seat-back upright, carefully remove the 
front seat assembly. 


Installation 

Install by reversing the removal procedure noting the 
following: 

(1) When installing a front seat, ensure that the left 
and right seat rails are lined up equally and lock them 
in place with the seat slide adjuster. 

(2) Lightly tighten the seat anchor bolts and then 


Fig. 2 — Seat tightening sequence 
torque to specifications in the order ‘A’, ‘B’, ‘C’ and 
*D' shown in Fig. 2. 

(3) After securely inserting the front seat anchor cover 
forward tab into the front seat forward anchor bracket 
(opposite for removal), turn it in the direction shown 
in Fig. 3 to install the side tab into its bracket hole. 
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Front seat forward 
installation bracket 


Seat anchor 
cover 


Cross Section 
А-А 


Fig. 3 — Front anchor cover installation 


(4) After securely inserting the front seat rear anchor 
cover (outside) rear tab into its bracket, turn it in the 
direction shown in Fig. 4, to install the side tab into 
its bracket hole. 


Front seat rear 
mounting bracket 


Side tabs 


Rear tab 
Cross section B-B 


Fig. 4 — Outside rear anchor cover installation 


(5) Insert the front seat rear anchor cover (inner 
side) to its anchor bracket and attach each tab of the 
cover to the bracket. Refer Fig. 5. 


Front seat rear 
mounting bracket 


Fig. 5 — Inner rear anchor cover installation 


NOTE: The manual seat with height adjuster and 
lumbar support does not apply to H’ and D’ 
line. Lumbar support only applies to the driver's 
seat of H’ and D’ line. 


Disassembly 

(1) Remove the lumbar support lever trim piece 
(where fitted), then remove the screw and lever. 

(2) Remove the inner hinge cover screw and remove 
the cover, refer Fig. 6. 

(3) Remove the seat squab back plate by pulling the 
bottom out and down. 


Fig. 6 — Inner hinge cover 


(4) Remove the seat belt stalk assembly from the 
seat. 

(5) Remove the height adjuster (where fitted) by 
removing the trim piece and then the screw. 

(6) After removing the two retaining screws, 
carefully remove the outer shield cover from around 
the seat controls, refer Fig. 8. 

(7) Cut and remove the two corner ‘C’-clips from the 
seat back frame and remove the three long plastic 
material retainers by peeling away from the frame. 
Refer Fig 7. 


Retainer 


‘C clip 


Fig. 7 — Material retainer removal 
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“H” and “D” Line (Passenger side) 


. Head restraint guide 

. Seat back assembly 

. Back panel assembly 

. Reclining adjuster inner cover 
. Seat adjuster (outer) 

. Front seat slide shield cover 
. Reclining lever 

. Seat adjuster lever 

. Pull wire 

. Seat adjuster (inner) 

. Seat belt stalk 

. Front seat hinge cover 

. Under tray rail 

. Seat cushion assembly 


merce 
ВБОМЗОФО ОМОТ ОМ 


“р” and “X” (Drivers side) 


. Head restraint guide 

. Seat back assembly 

. Back panel assembly 

. Lumbar support lever 

. Front seat hinge cover 

. Seat belt stalk 

. Height adjuster assembly 

. Pull wire 

. Height adjuster lever cap 

. Height adjuster lever 

. Front seat side shield cover 
. Seat adjuster lever 

. Reclining lever 

. Reclining adjuster inner cover 
. Seat cushion assembly 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Fig. 8 — Front seat component location — sedan and wagon 
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(8) Peel back the cushion trim around the two 
14 mm seat squab mounting bolts and remove them. 

(9) Remove the single 10 mm seat squab mounting 
bolt and remove the seat squab. 


NOTE: Do not lose the nylon washer underneath 
the single seat squab mounting bolt and take 
note on direction of installation. 


(10) Remove the head restraint guides by reaching 
up the rear of the seat back and squeezing the two lugs 
on the guides together and pushing them out. 

(I1) Remove all remaining C clips carefully and 
remove the cushion trim. 

(12) Turn the cushion slide assembly over and 
remove the two C clips which hold the material flap 
in place, refer Fig. 9. 


Fig. 9 — Removing C clips 


(13) Remove the four seat cushion to slide assembly 
retaining bolts and remove the slide assembly. 

(14) Remove the four plastic material retainers (lever 
carefully if necessary) from the metal frame, refer 
Fig. 10. 


Fig. 10 — Material retainer removal 


(15) Remove the two C clips located in Fig. 1l. 


Fig. 11 — Corner C clip location 


(16) Carefully peel off the cushion trim and remove 
all the remaining C clips as you go. 
(17) Remove cushion trim. 


Assembly 


To assemble, reverse the removal procedure taking 
note of the following: 

(1) When refitting the C clips, ensure that all the C 
clips are put in the same position as where they came 
out. 

(2) When fitting the cushion trim, ensure that the 
material is not creased or bunched in any spots. 

(3) When installing the seat slide assembly to the 
cushion, align the seat slide runners and lock them into 
position with the slide adjuster. 

(4) Insert the seat belt stalk fixing tab securely into 
its location hole before tightening. Refer Section 4 for 
specifications. 


Head restraint disassembly 


(1) ‘H’ and ‘D’ line models have a stapled-on trim 
for the head restraint so carefully remove the staples 
then the trim. 

(2) ‘P’ and X’ line models have plastic retainers that 
interlock under the head restraint. Unhook retainers, 
cut the 'C' clips and remove the trim. 


Assembly 


To assemble simply reverse the disassembly 
procedure, taking note that the trim must fit without 
creases or bunching in the material. 
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Seat cushion 

Seat back 

Arm rest 

Head restraint 

Head restraint guide 
Release mechanism 
Seat mounting bracket 


Fig. 12 — Rear seat components — sedan and wagon 


REAR SEAT ASSEMBLY (3) Remove the three rear seat back retaining bolts. 
Removal — Sedan (4) Remove the rear seat back by lifting upwards and 


(1) Remove the rear seat head restraints (where remove HOT (ne ЕЛ ЕСІМЕ Bigs At: 
fitted). 
(2) Remove the seat cushion by pulling the release 
lever out and lifting on the front of the seat. When 
disengaged, repeat with the other side and remove the 
seat cushion from the vehicle. Refer Fig. 13. 


Removal 
direction 


Release 
lever 


Fig. 13 — Rear seat cushion removal Fig. 14 — Seat back removal direction 
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Installation 


(1) To install reverse the removal procedure taking 
note of the seat cushion installation diagram in Fig. 15. 


Fig. 15 — Seat cushion installation 


Removal — Wagon 


(1) Remove to two cushion retaining bolts. 

(2) Remove the cushion, releasing seat belt buckles 
from the elastic retainers. 

(3) Lay the rear seat squabs forward and release the 
velcro tabs retaining the cargo floor covering to the rear 
seat squab backs. 

(4) Remove the nut and bolt from the outer seat 
squab retaining bracket. 

(5) Remove the seat squab section from the vehicle. 

(6) Repeat this procedure to remove the other seat 
squab. 


Fig. 16 — “P” line rear seat assembly — wagon 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Ensure seat squabs are located correctly on the 
centre pivot bracket. 

(2) Tighten all nuts and bolts to the correct torque, 
see specifications. 
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SECTION 5 — SEAT BELTS 


AUTOMATIC RETRACTORS 


The design of this belt allows the occupant to move 
the upper portion of his or her body to reach various 
controls, the glove compartment, etc. Locking of this 
type of belt is automatic and is activated by rapid speed 
changes, changes in vehicle direction or rapid belt 
withdrawal. 

On occasions, when the vehicle is parked or ranked 
on a particularly steep kerb or hill, the locking 
mechanism of the retractor may be activated. This will 
prevent the occupant from pulling the belt out of the 
retractor. This condition is rectified by placing the 
vehicle on a more level surface. 

Whenever fitting the seat belts, ensure that they are 
adjusted so that the webbing that passes across the 
occupants body is not twisted and that the seat belt 
buckle is at or below the occupants hip. 


SEAT BELT INSPECTION AND TESTING 


Seat Belts, which have become an integral part of 
motor vehicles, are often not thought of as requiring 
regular inspection and testing to check for deterioration 
due to age and/or continued usage. 

The following guide lines will assist when inspecting 
and testing seat belts. 

(1) Webbing Inspect all webbing for abrasion, burns, 
cuts etc. Even small cuts on the webbing, particularly 
in the edge or centre of the webbing can weaken it 
significantly and affected belts should be replaced. 
Similarly, abraded belts showing signs of fibres lifting 
or "furing" should be replaced and the cause of 
abrasion located and corrected. Belts that are “roping” 
or have a permanent twist are dangerous to the 
occupant and should be replaced. 

Webbing that has faded to a “silvery” look through 
continued exposure to sunlight may have suffered 
significant strength loss and should be replaced. Belt 
webbing should be examined for evidence of damage 
due to the vehicle being involved in an accident. 
Distorted tongues, burn or melt marks on the webbing 
or pillar loops are good indications that the belt is 
unserviceable. 

(2) Retractors All retractors should return the belt 
to the fully stowed position, pillar loops should swivel 
freely on their mounting bolts and pillar guides should 
be in good condition and operate correctly. Belts 
should extract freely for fitment to the occupant. 
Retractors have a locking device that is sensitive to 
rapid webbing withdrawal — this is in addition to the 
locking that occurs due to inertia during braking. A 
simple test for the retractor inertia function is to 
attempt to extract the belt slowly whilst the vehicle is 
subjected to sharp braking at walking speed. This test 
should be conducted in an area free of traffic. Check 
the rapid belt withdrawal locking mechanism whilst the 
vehicle is stationary by simply pulling the belt rapidly 
from the retractor assembly — the belt will lock. 

(3) Adjusters (Manual Belts) Check manual belts for 
ease of lengthening and shortening (aged Webbing or 
adjuster malfunctions cause difficulty in adjustment). 


The free “end” of the belt should be in good condition 
and must not be able to pass through the adjuster. 

(4) Buckles The buckle must provide full engage- 
ment (without excessive load) and positive retention of 
the tongue and must release the tongue without undue 
load on the button. After engaging the tongue, the 
button must return fully. Also the buckles should be 
inspected for presence of foreign objects which may 
cause malfunctions. 

The vehicle speed change/direction change locking 
mechanism is pendulum actuated. If vehicle is parked 
on a Steep slope or with the road wheels of one side 
in a deep gutter, the belt may lock. However, with 
retractor correctly installed, vehicle attitudes between 
10924? off level in any direction are possible before the 
pendulum actuates the locking mechanism. 

The tongue should be stowed in a visible and acces- 
sible location when the belt is not in use, and should 
be on the side of the webbing closest to the centre of 
the car. 


FITTING INSTRUCTIONS FOR SEAT BELTS 


When fitting seat belts or new replacement parts 
ensure the following: 

(1) Replacement belt must match. 

(2) Refit the seat belt ensuring that any defective 
attachments have been replaced with genuine 
M.M.A.L. replacement parts. 

(3) When refitting a retractor seat belt, the running 
loop must be free to swivel around the retaining bolt. 

(4) When fitting rear buckles ensure that they are 
routed through the elastic restraints attached to the seat 
squab. 

(5) Assemblies must not be altered, modified or re- 
routed in any way. 


FRONT RETRACTOR 
Removal 


NOTE: When removing the seat belts from the 
anchor points, it is essential to identify the 
individual bolt, spacer and wave washers, etc., 
in order to place them in their relevent position 
upon re-assembly. This is necessary due to some 
differences in bolt and spacer dimensions. 


(1) Remove the centre pillar lower trim as described 
in Section 2. 

(2) Lift the running loop cover to gain access to the 
retaining bolt. 

(3) Remove the retaining bolt from the running loop. 

(4) Remove the centre running loop retaining screw. 

(5) Slide back the plastic retractor bolt cover and 
remove the retractor/webbing anchor bolt. 

(6) Remove the retractor plate retaining screw then 
remove the front seat belt. 
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. Seat hinge cover 

. Seat belt stalk 

. Front seat 

. Centre pillar lower trim 

. Front seat belt (outer) assembly 
. Seat belt/retractor anchor bolt 

. Front retractor assembly 

. Running loop 

. Centre pillar upper trim 
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Fig. 1 — Front seat belt components 


Installation 

Install by reversing the removal procedure noting the 
following: 

(1) It is essential that the screw fitted to the retractor 
retaining bracket is installed. 

(2) Tighten all retaining bolts to 40 Nm + 7 Nm. 

(3) Check for correct operation of seat belt 
assembly. 


NOTE: When tightening bolts ensure that 
components are not jammed incorrectly under 
bolt head. Sash guide must swivel freely. 


NOTE: If difficulties are experienced with belt 
extraction and retraction, recheck for correct 
installation. Under no circumstances should the 
retractor unit be tampered with in any way. The 
retractor unit is sealed to preclude unauthorised 
repairs. If the retractor unit is found to be 
faulty, a replacement retractor belt assembly 
must be fitted. 


FRONT SEAT BELT STALKS 
Removal 

(1) Remove the floor console assembly as described 
in Section 2. 


(2) Remove the trim cover retaining screw and 
remove the cover, refer Fig. 1. 


(3) Remove the seat belt stalk retaining bolt and 
remove from the vehicle. 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Ensure that the stalk pawl which is fitted to 
prevent rotation is located correctly. 

(2) Ensure that the retaining bolts are correctly 
torqued to 40 Nm + 7 Nm. 


REAR RETRACTOR 
Removal 


(1) Remove the rear cushion and squab assembly, 
refer Section 4. 

(2) Carefully lever the trim guide out from the 
bottom to free it from the rear pillar trim, refer Fig. 3. 

(3) Remove the rear pillar trim, refer to Section 2. 

(4) Remove the rear wheel cover, refer to Section 2. 

(5) Remove the running loop retaining bolt. 

(6) Remove the retractor assembly mounting bolt. 

(7) Remove the anchor plate retaining bolt and the 
seat belt assembly from the vehicle. Refer Fig. 2. 
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1. Rear pillar trim 

2. Running loop 

3. Trim guide 

4. Rear retractor assembly 


5. Centre belt assembly 

6. Inner seat belt assemblies 
7. Anchor point 

8. Seat belt tongue 


9. Rear wheelhouse trim 


Fig. 2 — Rear seat belt components — sedan and wagon 


Fig. 3 — Trim guide removal and installation 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) When tightening the running loop mounting 
bolt, ensure that components are not jammed under 
the bolt head. Running loop must swivel freely. 

(2) Ensure that the location pin is correctly 


positioned when tightening the retractor mounting 
bolt. 


Fig. 4 — View “X” on Fig. 2 


(3) When tightening the anchor plate retaining bolt, 
ensure that is it positioned according to Fig. 4. 


(4) Check that all seat belt mounting bolts are 
torqued to specification. 


(5) Ensure that the seat belt is not twisted after 
installation. If this occurs, remove and then install 
correctly. 
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REAR BUCKLE ASSEMBLY 
Removal 


(1) Remove the rear seat cushion assembly as 
described earlier in this section. 

(2) Remove the necessary retaining bolt(s) and 
then remove the necessary buckle assembly. 


Installation 
Install by reversing the removal procedure. 


NOTE: When installing the rear buckle 
assembly and front seat belt stalk, make 
sure that the bolts, washers, etc., are 
correctly fitted. Tighten all anchorage 
bolts to 40 + 7 Nm. 


CHILD RESTRAINT MOUNTING POINTS 


All vehicles have provision for the attachment of 
child restraints to the rear seat area. 

The three points are located on the rear parcel shelf 
behind the rear scat. Access to the bolt holes can be 
obtained by removing the cover plugs. 


Plastic Cover Plug —= со 
n S (SSS о | 
-p-— AL = 


Fig. 5 — Child restraint mounting points 


Installation 

When fitting child restraint devices ensurc the 
anchorage bolt is fitted and torqued to meet the 
suppliers recommendations. 


NOTE: Under all circumstances the 
attaching bolt must be engaged at least five 
full threads in the bolt holes. If you are in 
doubt with any aspect of this installation 
contact the restraint manufacturer. Child 
restraint anchorages are designed to 
withstand only those loads imposed by 
correctly fitted restraints. Under no 
circumstances are they to be used for adult 
seat belts or harnesses. 


Wagon Models 


The three points are located in the rear roof pancl. 
Access can be obtained by removal of cover plugs. 
refer Fig. 6. 
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Installation 


When fitting child restraint devices ensure the 
anchorage bolt is torqued to meet the suppliers 
recommendations. 


NOTE: Under all circumstances the 
attaching bolt must be engaged at least five 
full threads in the bolt holes. If you are in 
doubt with any aspect of this installation 
contact the restraint manufacturer. Child 
restraint anchorages are designed to 
withstand only those loads imposed by 
correctly fitted restraints. Under no 
circumstances are they to be used for adult 
seat belts or harnesses. 


А 
А Б CY" 1 BOLT 5167 x 30mm UNC. 
2 SPRING WASHER 
I | 3 FITTING -- must lace lorward 
! 4 SPACER 10mm 


1 BOLT 5167 x JOmm UNC 
2 SPRING WASHER 

3 FITTING musi lace lorwarg 
4 SPACER 10mm 


Child restraint mounting points from Тап. 181 1995 
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GROUP 52B — SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 
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CAUTION! 


* Carefully read and observe the information in the SRS SERVICE 
PRECAUTIONS 52B Section 4 Prior to any service. 

• For information concerning Service Diagnosis and Testing, always observe the 
procedures in the Service Diagnosis and Testing Sections 52B section 3. 

* If any SRS components are removed or replaced in connection with any service 
procedures, be sure to follow the procedures in the INDIVIDUAL 
COMPONENT SERVICE Section 6 for the components involved. 

* If you have any questions about the SRS, please contact your authorised 
MITSUBISHI dealer. 
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SECTION 1 — SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 
SPECIFICATIONS 


Front impact sensor геѕіѕіапсе............... ....2,000 + 400 
Clock spring resistance ......................... less than 0.40 


Nm 
Steering wheel retaining пш,.................... 40 
Air bag module retaining nuts .................. 5 
Radio control retaining 5сгем5................... 2.5 


SPECIAL TOOLS 


MB991349..... киыны Te ақыл аа ee rq eda aes SRS Check Harness 
Multi-use Tester Assembly (MUT 11) 
Rom Pack for Multi-use Tester Assembly 
Digital Multi-meter with maximum test current of 
2mA or less 
MB686560x 5 X l rn а eU EG ea АРД? SRS Air Bag Adapter harness A 
MB628919. са rm bete RIA e UR e pedes SRS Air Bag Adapter harness B 
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SECTION 2 — GENERAL INFORMATION 


INTRODUCTION 


The Supplemental Restraint System (SRS) is design- 
ed to supplement the driver's seat belt to help reduce 
the risk or severity of injury to the driver by activating 
and deploying a driver's-side air bag in certain frontal 
collisions. 

The SRS consists of: left front and right front impact 
sensors located, one each on the right and left lower 
side members an air bag module located in the center 
of the steering wheel, which contains the folded air bag 
and an inflator unit; the SRS diagnosis unit located 
under the floor console assembly, which monitors the 
system and which contains a safing impact sensor; an 
SRS warning light located on the instrument panel, 
(refer Fig. 1) which indicates the operational status 
of the SRS; a clock spring interconnection located 
within the steering column, system wiring and wiring 
connectors. 


SRS Warning Light 


Fig. 1 — SRS Warning Light 


The SRS is designed so that the air bag will deploy 
when the safing sensor, plus either or both of the left 
front and right front impact sensors simultaneously 
activate while the ignition switch is “ON”. 

That is designed to occur in frontal or near-frontal 
impacts of moderate to severe force. 

Only authorized service personnel should do work 
on or around the SRS components. Those service 
personnel should read this manual carefully before 
starting any such work. Extreme care must be used 
when servicing the SRS, to avoid injury to the service 
personnel (by inadvertent deployment of the air bag) 
or the driver (by rendering the SRS inoperative). 


SELF-DIAGNOSIS/SRS WARNING LIGHT 
FUNCTION 


The diagnosis unit monitors the SRS system and 
stores data concerning any detected faults in the system. 
When the ignition key is in “ON” or “START” position, 
the SRS warning light should illuminate for about 7 
seconds and then turn off. That indicates that the SRS 
system is in operational order. If the SRS warning light 
does any of the following, immediate inspection by an 
authorized dealer is needed. 

(1) The SRS warning light does not illuninate as 
described above. 


(2) The SRS warning light stays on for more than 
7 seconds. 

(3) The SRS warning light illuminates while driving. 

If a vehicle's SRS warning light is in any of these 
three conditions when brought in for inspection, the 
SRS system must be inspected, diagnosed and serviced 
in accordance with this manual. 
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CONSTRUCTION AND COMPONENT LOCATION 


7 (~ 
Ри 
SRS Diagnosis Unit 


Front 
( | shield 


19N0214 


Air Bag Module 


Fig. 2 — Construction and component location diagram 


WARNING/CAUTION LABELS WARNING: This vehicle has an air bag system. 
A number of caution labels relating to the SRS are Refer to service manual before servicing or 

found in the vehicle, as shown in the following illus- disassembling üngerigod components. 

trations. Follow label instructions when servicing SRS. Read the "SRS" section of manual for 


important : instructions. Improper service 
procedures can result in the air bag firing or 
becoming inoperative. Possibly leading to 
injury. 

SRS CAUTION 
Read service manual 
Do not drop 
Do not tamper or disassemble. 


NOTE: If labels are dirty or damaged, replace 
them with new ones. 


Fig. 3 — Bonnet and impact sensor decal location 
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Fig. 4 — Sunvisor апа glovebox decal location 


This vehicle has a driver's side air bag to supple- 
ment the driver's seatbelt in certain frontal 
collisions. 

The driver and all other occupants must wear 
seatbelts at all times to reduce possible injury. 


[0] AIR BAG SYSTEM INFORMATION 
This vehicle has an air bag system which will 
supplement the seatbelt in certain frontal 
collisions. The air bag is not a substitute for the 
seatbelt in any type of collision. The driver and 


[Е] CAUTION: SRS diagnostic unit 


This unit cannot be repaired. 

If defective, remove and replace entire unit 
per service manual instructions. 

Do not diassemble or tamper. 

See service manual for handling and storage 
instructions. 


Do not drop: keep dry. 
Failure to follow instructions could render air 
bag inoperative and result in driver injury. 


Fig. 6 — Steering wheel decal location 


all other occupants should wear seatbelts at all CAUTION: SRS 


times. 


WARNING! If the “SRS” warning light does not 
illuminate for several seconds when the ignition 
key is turned to “ON” or the engine is started, 
or if the warning light stays on while driving, 
take the vehicle to your nearest authorized 
dealer immediately. Also, if the vehicle's front 
end is damaged or if the air bag has deployed, 
take the vehicle for service immediately. The air 
bag system must be inspected by an authorised 
dealer ten years after the date of vehicle regis- 
tration. Read the “SRS” section of your owner's 
manual before driving for important inform- 
ation about operation and service of the air bag 
system. When you are going to discard your gas 
generator or vehicle, please see your Mitsubishi 
Dealer. 


Fig. 5 — SRS diagnostic unit decal location 


Before replacing steering wheel, read service 
manual, center front wheels and align SRS 
clock spring neutral marks. 

Failure to do so may render SRS system 
inoperative, risking serious driver injury. 


тт 


Fig. 7 — SRS module decal location 


WARNING: SRS 


This air bag module cannot be repaired. Do not 
disassemble or tamper. 

Do not perform diagnosis. Do not touch with 
electrical test equipment or probes. Refer to 
service manual for further instructions, and for 
special handling, storage and disposal 
procedures. 

Tampering or mishandling can result in 
injury. 
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[н] DANGER! Poison. Keep out of the reach of 


children. 

Contains sodium azide and potassium nitrate 
contents are poisonous and extremely flamm- 
able. Contact with acid, water, or heavy metals 
may produce harmful and irritating gases or 
explosive compounds. Do not dismantle, 
incinerate, bring into contact with electricity or 
Store at temperatures exceeding 200°F. 

First aid: If contents are swallowed induce 
vomiting. For eye contact flush eye with water 
for 15 minutes. If gases from acid or water 
contact are inhaled, seek fresh air. In every case, 
get prompt medical attention. 

For additional information, see material 
safety data sheet (MSDS) for this product. 


Fig. 8 — Clock spring decal location 


быт, SWITCK «ST» 


[1] CAUTION: SRS clock spring 


This is not a repairable part. Do not disassemble 
or tamper. 

If defective, remove and replace entire unit 
per service manual instructions. 

Before replacement, read service manual, 
center front wheels and align neutral marks. 
Failure to follow instructions may render SRS 
system inoperative, risking serious driver injury. 


Fig. 9 — Steering rack bracket decal location 


CAUTION: SRS 


Before removal of steering gearbox, read service 
manual, center front wheels and remove 
ignition key. 

Failure to do so may damage SRS clock 
spring and render SRS system inoperative, 
risking serious driver injury. 


IGNITION SW'T( H «t61» 


Muil-purpase 'uses 


Connector 
lock switch 


Cambination 


meter 
(SRS warning 


light 


$e 


Crank signal detection сиси 


DC-DC 


converter 


Warning light 
malfunction 
detection сисин 


" 


Connector lock 
qetecuon circuit 


Mulu-use 
Tester 
interface 
Circuit 


Re 


Front impact 
sensor (L H) 


Front impact 
sensor (ЯН) 


Clock spring 


Aur bag 
module 


Diagnosis 
connector 
(For Multi-use 
Tester) 


Fig. 10 — SRS schematic diagram 
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SRS CONNECTOR CONSTRUCTION 


The SRS diagnosis unit has three connector mech- 
anisms, a double lock mechanism, a fit verification 
mechanism and a connector shorting mechanism. 
These are designed to facilitate safe operation and 
service of the SRS unit. 


NOTE: Another shorting mechanism is used 
between the body wiring harness and the clock 
spring to protect against inadvert firing of the 
air bag. 


DOUBLE LOCK MECHANISM 


The mechanism is composed of two mechanisms: 
each connector of the SRS diagnosis unit is locked to 
the connector of the harness, then these connectors (of 
four harnesses) are locked with the secondary lock lever 
mounted on the connector of the SRS diagnosis unit 
side. 

The secondary lock lever locking is done as the lock 
spring fits in the notch of the connector, refer Fig. 11. 


UNLOCKED 


LOCKED 
13R0704 


Secondary lock lever 


Lock spring 


Connector 


notch 1380721 


Fig. 11 — Secondary lock lever 


When Connectors are to be Fitted 


(1) The SRS diagnosis unit and harness side 
connectors are fitted. (Primary lock) 

(2) The secondary lock lever mounted to the SRS 
diagnosis unit side connector is pressed down until a 
click is heard indicating that the connectors have been 
locked, (Secondary lock) refer Fig. 12. 


If the harness and SRS diagnosis unit connectors 
do not properly fit, the secondary lock lever side 
projection and the harness side connector projection 
interfere with each other, making it impossible to lock 
the connectors. 


When Connectors are Unlocked 


(1) Press in the lock spring with a flap tip (—) 
screwdriver to disengage the lock spring from the notch 
area of the connector and release the lock (secondary 
lock) of the secondary lock lever. 


CAUTION: Forced removal of the connector 
without releasing the secondary lock lever will 
result in a damaged lock lever. 


(2) Press the primary lock of each of the harness 
side connectors and remove the harness side connector. 


SRS diagnosis 


unit side connector 
Harness side ) 
connector Secondary 


lock lever 


Primary lock 


Improperly fitted state 


Q13RO684 
Forced down 


Secondary 
lock lever À 


projection [7 
Z 


Connector 
projection 


Properly fitted state 13R0685 


Lock spring 


Ë | ZZ 


13R0686 


Fig. 12 — Connector fitment 
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FIT VERIFICATION MECHANISM 


The mechanism is used to electrically check the 
engagement of the connector between the SRS 
diagnosis unit and the body wiring harness. The 
operating principle is described below. 


(1) Securely connect the SRS diagnostic unit and 
harness side connectors and press the secondary lock 
lever down to lock the connectors. 

(2) At this time, the short bar provided on the rear 
surface of the secondary lock produces a short circuit 
across terminals No. (2 and (9 of the SRS diagnosis 
unit. The SRS diagnosis unit supplies monitoring 
current to the circuit to electrically verify that the 
connectors have been locked, refer Fig. 13. 


Secondary 
lock lever 


SRS diagnosis 
unit side 
“Жайы connector 


Short bar 


13RO687 


Short bar 
auo ates terminal 


13R0688 
Short bar 


Press- ТА tab terminals 13R0689 


p 10|11]12 
3 БЕЗІНЕ > 16 [17 | 1e] 19] 20 


To body wiring harness (14-pin) 
19N0200 


To clock spring 


Fig. 13 — Fit verification mechanism 


CONNECTOR SHORTING MECHANISM 


The mechanism is designed for prevention of 
accidental explosion of the inflator when the clock 
spring connector (for the squib circuit) is removed from 
the SRS diagnosis unit. The operating principle is 
described below. 


When Connectors are Fitted 


When the SRS diagnosis unit and clock spring 
connector are coupled, the circuit between the short 
terminals and clock spring connector terminals are kept 
in the OFF state, by the partition plate provided in the 
connector of the SRS diagnosis unit, refer Fig. 14. 


Short terminal (open) 


Partition plate 


Clock spring 
connector terminal AA 


13ROC0 


Fig. 14 — Short terminal open 


When Connectors are Disconnected 


When the clock spring connectors are disconnected 
from the SRS diagnosis unit, the partition plate 
between the short terminals and clock spring connector 
terminals is removed. As a result, a short circuit is 
formed between the two poles of the clock spring 
connector terminals to prevent generation of a potential 
difference (current) between the squib terminals, refer 
Fig. 15. 


Short terminal 


Clock spring 
connector terminal 


1380691 


Fig. 15 — Short terminal closed 


52B-3-1 
SECTION 3 — SERVICE DIAGNOSIS AND TESTING 


SRS DIAGNOSTIC PROCEDURES — 
INITIAL STEPS 


NOTE: Follow these steps when beginning any 
SRS service: 


(1) Check the SRS fuses (multi-purpose fuses No. 
11, No. 12 and No. 18). 

If either is loose, tighten it; if damaged or blown, 
replace it. 

(2) After performing step 1, start engine. Does 
"SRS" warning light illuminate for about 7 seconds and 
then turn OFF? If yes, SRS system is functioning 
properly. 

If no, continue with following steps. 


Fig. 1 — SRS fuse locations 


SRS Warning Light 


Fig. 2 — SRS warning light 


NOTE: If the vehicle has a discharged battery or 
the battery power supply (multi-purpose fuses 
No. 12 or No. 18) is disconnected with the 
ignition key in the “ON” position, the SRS 
warning light will continue to illuminate even 
after the battery is recharged or the fuses are 
replaced in their original positions. 

In this case, the SRS warning light can be 
extinguished by turning the ignition switch ON 
and OFF 10 times. 


(3) Turn the ignition key to the “LOCK” position. 
(4) Connect the Multi-use tester to the diagnosis 
connector located on the junction block. 


Fig. 3 — Multi-use tester connection 


CAUTION: Make certain that the ignition switch 
is in the “OFF” position when the Multi-use 
Tester is connected or disconnected. 


(5) Start the SRS diagnosis, by conducting TEST 1 
(SRS warning light does not extinguish) or TEST 2 
(SRS warning light does not illuminate). 


DIAGNOSTIC SEQUENCE 


TEST 1 — 


SRS Warning light does not extenguish. 


(1) Turn the ignition key to the *ON" position. 

(2) The Multi-use Tester display section successfully 
passes the self-check and the main menu is displayed. 

(3) Select “SYSTEM CHECK AND ADJUST”. 

(4) Select “SRS AIR BAG SYSTEM”. 

(5) Select the “SELF DIAG CODE” function and 
read (and write down) all displayed diagnosis codes. 

(6) Press “S” to display the special menu and select 
“ERASE SELF DIAG CODE" and follow Multi-use 
Tester instructions. 

(7) Start engine. 

Does “SRS” warning light illuminate for about 7 
seconds, turn off then remain extinguished for at least 
45 seconds? 

If yes, SRS system is functioning properly now. 

If no, check the diagnosis quick reference chart and 
perform service as indicated. 


TEST — 2 


SRS Warning light does not illuminate. 


(1) Turn the ignition key to the “ON” position. 

(2) The Multi-use Tester successfully passes the self- 
check and the main menu is displayed. 

(3) Select "SYSTEM CHECK AND ADJUST". 

(4) Select “SRS AIR BAG SYSTEM". 

(5) Select the “SELF DIAG CODE” function and 
read (and write down) all displayed diagnosis codes. 

(6) Check diagnosis codes against self diagnosis 
quick reference chart and perform service as indicated. 
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SERVICE DIAGNOSIS QUICK REFERENCE CHART 


Diagnosis i 
code No. 


БН Normal. The SRS is in good order Eaa 


и The circuits for the front impact sensor are shorted to | Perform TEST 5 
each other. 
Right or left impact sensor circuit is open or the wire from 
the sensor to the SDU is open-circuit. 
13 

The air bag module (squib) circuit is open or the wire from 
the air bag to the SDU (clock spring) is open-circuit. 
The capacitor (integrated in the SDU) terminal voltage | Replace the SDU. 
is higher than the specified value for 5 seconds. 


Right and left impact sensor circuits are open or the wires 
from the sensors to the SDU are open-circuit. 


The circuits for the air bag module (squib) are shorted 
to each other or the circuit is grounded. 


Perform TEST 6 


The capacitor (integrated in the SDU) terminal voltage | If the battery voltage is normal, replace SDU. 
is lower than the specified value for 5 seconds. Or the 
battery runs short. 


If the battery is run down, turn the ignition key to 
the “LOCK” position, disconnect the negative 
battery cable and wrap the terminal with tape for 
insulation. Then, charge the battery. 


The circuit for the cranking signal is shorted to some | Perform TEST 7 
power supply circuits. 

It takes at least 45 seconds till the SDU detects this fault. 

The lock switch (short bar) of the SDU double lock | Perform TEST 8 
connector is open. 


The multi-purpose fuse (No. 12) is blown or the wire from | If the battery voltage is normal, perform TEST 9. 
the fuse to the SDU is open-circuit or its resistance value | If the battery is run down, turn the ignition key to 
is increased, or the battery runs short. It takes at least | the “LOCK” position, disconnect the negative 
5 seconds till the SDU detects this fault. battery cable and wrap the terminal with tape for 
insulation. Then, charge the battery. 


The multi-purpose fuse (No. 18) is blown or the wire from 
the fuse to the SDU is open-circuit or its resistance value 
is increased, or the battery runs short. It takes at least 
5 seconds till the SDU detects this fault. 


If the battery voltage is normal, perform TEST 10. 
If the battery is run down, turn the ignition key to 
the “LOCK” position, disconnect the negative 
battery cable and wrap the terminal with tape for 
insulation. Then, charge the battery. 


The SRS warning light circuits are open or the wire from | When SRS warning light does not extinguish: 
the light to the SDU is grounded. Perform TEST 11. 
It takes at least 5 seconds with the light OFF till the SDU | When SRS warning light does not illuminate: 
detects this fault Perform TEST 12. 


The SRS warning light drive transistor (integrated in the 
SDU) is open-circuit. 
The EEP ROM or A/D converter (integrated in the SDU) 
is defective. 
NOTE: 


(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using the 
Multi-use Tester and check the SRS warning light operation to verify the system functions properly (refer 
to TEST 1). 

(2) SDU = SRS Diagnosis Unit. 

(3) *: If the vehicle has a discharged battery it will store the fault codes 32, 41 or 42. When these diagnosis 
codes are displayed, check the battery. 


Replace the SDU. 


12 
21 
22 
31 
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TEST 3: NO COMMUNICATION BETWEEN 
MULTI-USE TESTER AND SDU 
(SRS warning light does not extinguish) 


pto | ! 


ii) 
F EIU EE oped T —] 
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Pe Жк зл с“ ШШ 
A ve > i hh ! 3 қаты LU п у 
1 eed | 7 
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(1) Turn the ignition key to the "LOCK" position, CAUTION: 
disconnect the negative battery cable and tape the cable Wait at least 60 seconds after disconnecting 
the battery cable before doing any further 


work, refer to Service Precautions. 


terminal, refer Fig. 4. 


(2) Remove the floor console assembly. refer to 
GROUP 52. 

(3) Disconnect the red 14-pin connector from the 
SDU, refer to Fig. 5. 


у А М prs 
2 ҒАР aa p Red pin P SDU 
4 74 | Т a connector 
К 2 M. Battery a И 
РАИ Suo) cable 2125 > 
; 2 | EN hi |: ~ a 
D 2 у Плав Ж pr 
Battery N V 52-5 47, Ser SA ONG ^ 
) P =, EN is -2 A k: 
£ М. seg \ Z 
// | 4 й 
fj « T | | / 
| р) j 
|| NA | ES | Z, | | SS i ж” РА 
NOM ао зы ~ 19М0195 
Fig. 4 — Insulating the battery cable terminal Fig. 5 — SDU 14-pin connector 
REVISED 
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(4) Connect the now disconnected red harness-side 
SDU connector (14-pin) to the connector (3) of the SRS 
Check Harness, refer Fig. 6. 

(5) Check according to the flow chart below, using 
the specified digital multi-meter. 


14-pin SDU 
connector 
(red) 


SRS Check Harness connector (5) 
Diagnosis connector 


omm 


20 212) 


1682188 


SRS warning light 


Fig. 6 — SRS check harness 


Repair or replace the 
body wiring harness. 


Is there continuity between the No. 9 No 
terminal of SRS Check Harness 

connector ©) and the No. 8 terminal 

of the diagnosis connector located on 

the junction block)? 


Body wiring harness damaged or 
disconnected between the SDU 
and the diagnosis connector. 


Diagnosis connector 


s[4] _ BRD 
12|1110|9 (8) 7 | 6 


Yes 


No 


Is there continuity between the No. 13 
or No. 14 terminal of SRS Check 
Harness connector @) and ground? 


Malfunction of the SDU. Replace the SDU. 


Yes 


Disconnect the connector between 
the body wiring harness and 
instrument panel wiring harness. 


Check for continuity between the 
ground and terminal No. 3 or No. 4 of 
the body wiring harness's connector 
which is connected to the instrument 


The harness between SDU and Repair or replace the 

instrument panel wiring harness body wiring harness 

is short-circuited. at the location of the 
short circuit. 


panel wiring harness. 


П ЗЕ 4 s[6[7][8) 
9[10111[12[13]1415[16]17]18| 


Repair or replace the 
The instrument panel wiring instrument panel 
Yes harness between SRS warning wiring harness at the 
light and body wiring harness is location of the short 
short-circuited. circuit. 
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NOTE: 
(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using 
the Multi-use Tester and check the SRS warning light operation to verify the system functions 
properly. (Refer to TEST 1). 
(2) SDU z SRS Diagnosis Unit. 


TEST 4: NO COMMUNICATION BETWEEN MULTI-USE TESTER AND SDU 
(SRS warning light does not extinguish) 


IGNITION, 
SWITCHUIGI) 


COMBINATION [ — 
METER а 


SDU connector 


To body wiring harness (14-pin) 


1 


FRONT IMPACT 
SENSOR RH) 


A-86 D 


a Vehicles «Ил ЕТАС5_ 0-17 mj 
8 .venicies without ETACS 


(1) Turn the ignition key to the "LOCK" position, 
disconnect the negative battery cable and tape the cable 
terminal, refer Fig. 4. 

(2) Remove the floor console assembly, refer to 
GROUP 52. 

(3) Disconnect the red 14-pin connector from the 
SDU, refer to Fig. 19. 

(4) Connect the now disconnected red harness-side 
SDU connector (14-pin) to the connector ® of the SRS 
Check Harness. 

(5) Check according to the following flow chart, 
using the specified digital multi-meter. 
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*14-pin SDU 


connector 
(red) 


5j 
Fuse No 18 


3] 4 


1a [15 


16R2188 


Fuse No. 12 


Is there continuity between the No. 19 
or No. 20 terminal of SRS Check 
Harness connector @ and ground? 


Yes 


Reconnect negative terminal of 
battery, and turn the ignition key to 
the "ON" position. 


Does the voltage between the No. 11 
terminal (of SRS Check Harness 
connector @) and the No. 19 or 20 
terminal (ground) indicate system 
voltage? 


| Yes 


Does the voltage between the No. 12 
| terminal (of SRS Check Harness 


connector ©) and the No. 19 or 20 
terminal (ground) indicate system 
voltage? 


Yes 


NOTE: 


Ground 


Fig. 7 — SRS check harness 


No 


No 


Ground circuit open. 


Damaged or disconnected wiring 
of the ignition (fuse No. 18) 
power-supply circuit. 


Damaged or disconnected wiring 
of the ignition (fuse No. 12) 


power-supply circuit. 


| Malfunction ot the SDU. 


Repair or replace 
body wiring harness. 


(1) Turn the ignition 
key to the 
“LOCK” position, 
disconnect the 
negative battery 
cable and tape 
the cable 
terminat. 

(2) After waiting at 

least 60 seconds, 

repair or replace 
the body wiring 
harness or 
instrument panel 
wiring harness. 


Replace the SDU. 


(D) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using the 
Multi-use Tester and check the SRS warning light operation to verify the system functions properly. (Refer 


to TEST 1). 


(2) SDU = SRS Diagnosis Unit. 


52B -3- 


SDU connector 


To front impact sensor (L. H) 


To front impact sensor (R H) 
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Front impact sensors 


[zi Short-circuited 


E 


One open-circuited Two open-circuited 


Air bag Short-circuited 11 and/or 21 12 and/or 21 13 and/or 21 
module 
(Squib) Open-circuited 11 and/or 22 12 and/or 22 13 and/or 22 


NOTE: If combined front impact sensor and 
air bag module (squib) failure modes 
simultaneously occur in two places the 
preconditions for the respective detection 
circuits will go out of order. For this 
reason, both diagnosis codes may not be 
stored, but only one of them may be 
indicated. 

Their relationships are shown in the above 
table. 
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(1) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape the cable 
terminal, refer Fig. 8. 


insulaung 
tape ¿ 


ИЙ Battery LE 
Gos qud cable 2 


Battery 50 : 
ҒА fo А x: 
2/2 Ж | 
(< RI NUT T 
ИСО есте ~ ` 19N0195 


Fig. 8 — Insulating the battery cable terminal 


REVISED 
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CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work, refer to Service Precautions. 


(2) Remove the floor console assembly, refer 
GROUP 52. 

(3) Disconnect each connector other than 14-pin 
connector from SDU, refer Fig. 9. 


Red 14-ріп 
connector 


Fig. 9 — SDU 14-pin connector 


(4) Locate the blue and yellow connectors (refer Fig. 
10) for the wiring leading to the front impact sensors, 
which were connected to the now disconnected harness 
side connector of the SDU. Connect the blue and 
yellow connectors to connector (3) of the SRS Check 
Harness. 


Is the resistance between the No. 3 
terminal of SRS Check Harness 
connector G) and the No. 4 terminal 
normal? 

Standard value: 2,000 + 400. 


CONTINUED ON NEXT PAGE 


Is the resistance between the 
terminals of the left front impact 
sensor normal? 

Standard value: 2,000 + 400. 


Digital) — == 
multi-meter E 


Yes 
Front wiring harness is grounded 
or open. 


Frontimpact 
Sensor con 
nector (RH) 
(blue) 


Front impact 
sensor con 
(red 2-рп) nector Н) 


(yellow) 


View A | 
SRS Check Harness соппес1ог‹5 


— и | I —— Right 
I] 2 e en zong | | 

Teepe еј ' 
BD2113i14|15]116117118119120 21221) 1682189 


Left 


Fig. 10 — SRS Check Harness 


(5) Check according to the flow chart below, using 
the specified digital multi-meter and Multi-use tester. 


Replace the left front 
impact sensor. 


19N0203 


Replace the sensor 
cables. 
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CONTINUED FROM PREVIOUS PAGE 


Is the resistance between the No. 5 No Is the resistance between the 
terminal of SRS Check Harness 


connector © and the No. 6 terminal 
normal? 
Standard value: 2,000 + 400. 


Yes 


(1) Connect the red 2-pin connector @ of the SRS 
Check Harness to the SDU in place of the now 
disconnected clock spring-SDU connector. 


2 


nc 
"el 


SRS Check 
Harness 
Connector of 
4 585 Check Harness 
Resistor (red 2-pin) 
(301) 


19F0093 


CONTINUED ON P 52B-3-11 * (TEST 6) 


NOTE: 


terminals of the right front impact 
sensor normal? 
Standard value: 2,000 + 400. 


No | Replace the right 
front impact sensor. 


Digital 


multi-meter 


NOTE: A 3-Ohm resistor that corresponds to the 
resistance of the air bag module (squib) and 
the wiring resistance is connected between the 
terminals of the connector © of the SRS 
Harness. 


(2) Reconnect blue and yellow connectors, for the 
wiring leading to the front impact sensors, to the 
SDU and double lock them, refer to p. 52B-2-5. 


NOTE: If double locking cannot be made, the 
connector is incorrectly or incompletely 
inserted; re-check to insert the connector 
correctly and securely. 


(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using the 
Multi-use Tester and check the SRS warning light operation to verify the system functions properly. (Refer 


to TEST 1). 
(2) SDU = SRS Diagnosis Unit. 


SDU connector 


| 
өл 
оз 
- 
w 
= 


To clock spring 


Jes = 
D 17 |18]19 


To body wirin 


g harness (14-pin) 
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TEST 6: WHEN DIAGNOSIS CODE No. 21 OR No. 22 IS DISPLAYED 


VE LIUM 
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dic 


B 
SR BS 
ой 
Ж 
ыш 
LS 
шш 
[a 
Е 
= 
тш, 


| со ти 


CAUTION: Never attempt to measure the circuit resistance of the air bag module (squib) even if you 
are using the specified tester. If the circuit resistance is measured with a tester, accidental air bag 
deployment will result in serious personal injury. 


Have the other diagnosis code test(s) 
been finished? 


Yes 


No Perform the other diagnosis code test(s) 
prior to this test. 


Front impact sensors 


NOTE: If combined front impact sensor and air bag module (squib) failure modes 
simultaneously occur in two places, the preconditions for the respective detection 
circuits will go out of order. For this reason, both diagnosis codes may not be 
stored but only one of them may be indicated. 

Their relationships are shown in the following table. 
Perform TEST 5 if the problem is not rectified even though TEST 6 has been 
executed. 


Short-circuited | 


One open-circuited 


Two open-circuited 


Airbag | short-circuited | 11 and/or 21 12 and/or 21 13 and/or 21 
module 
(Squib) | Open-circuited 11 and/or 22 12 and/or 22 13 and/or 22 


CONTINUED ON NEXT PAGE 
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The numbers in the boxes are diagnosis codes numbers, refer to Quick Reference Chart. 
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CONTINUED FROM PREVIOUS PAGE 


(1) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape 
the cable terminal. 


| lat ; 
we > d 


< . Battery Z: 


ӨНЕ | > 


/ 


Battery //. 
£u. 


ми \\ Уҹ 


CAUTION: Wait at least 60 seconds after 
disconnecting the battery cable before doing 
any further work, refer to Service Precautions. 


(2) Remove the floor console assembly, refer GROUP 
52. 
(3) Disconnect the red 2-pin connector from the SDU. 


(1) Reconnect negative terminal of battery, and turn 
the ignition key to the "ON" position. 

(2) Using the Multi-use Tester, erase the diagnosis 
code memory. (Refer to TEST 1). 

(3) Return the ignition key from the "ON" to the 
"LOCK" position and then back to the "ON" 
position. 


CONTINUED TO NEXT PAGE 


(4) Connect the red connector @ of the SRS Check 
Harness to the SDU instead of the now-disconn- 
ected harness-side connector of the SDU, which 
were connected to the air bag module (squib) 
through the clock spring. 


SRS Check S° Connector 
Harness y x @ of SRS 
Resistance Check Harness 


(3Q) 19F0093 


NOTE: A 3-Ohm resistor that corresponds to the 
resistance of the air bag module (squib) and 
the wiring resistance is connected between the 
terminals of the connector © of the SRS Check 
Harness. 


(5) Secure the connector by double locking. 


NOTE: If double locking cannot be made, the 
connector is incorrectly or incompletely 
inserted; re-check to insert the connector 
correctly and securely. 


* CONTINUED FROM P. 52B-3-9. | 
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CONTINUED FROM PREVIOUS PAGE 
No 
Is the SRS warning light operation Malfunction of the SDU. Replace the SDU. 
normal? 
Yes 


(1) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape 
the cable terminal. 


CAUTION: Wait at least 60 seconds after 
disconnecting the battery cable before doing 
any further work. (Refer to Service Precautions.) 


(2) Disconnect the red 2-pin connector @ of the SRS 
Check Harness from the SDU, refer to figure. 


> 
Connector 
(D of SRS 
Check Harness 


19F0093 


(1) Remove the air bag module. 

(2) Join the No. 2 and No. 7 connectors of the clock 
spring to SRS Check Harness connector (3) and 
SRS Check Harness connector (3), respectively. 


NOTE: When joining SRS Check Harness 
connector (4, align its white paint with the 
hollow portion of the No. 2 connector of the 
clock spring. 


No. 7 connector of 
the clock spring 


(3) 15 the resistance between terminal 1 and terminal 
21 of SRS Check Harness connector (5), and 
between terminal 2 and terminal 22 of SRS 
Check Harness connector (5) normal? 


Standard value: less than 0.4Q 


Clock Spring 


View A 
SRS Check Harness connector 


To No. 7 EB : ШӨ; 
connector AL 
of the clock 


Spring 
ЕС 


To No 2 
connector 
of the clock 
spring 


CONTINUED ON NEXT PAGE 
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CONTINUED FROM PREVIOUS PAGE 
Yes No 


Replace the clock spring. 


Malfunction of the clock spring. 


Malfunction of the air bag module. Replace the air bag module. 


CAUTION: Never attempt to measure the circuit resistance of the air bag module (squib) even if you 
are using the specified tester. If the circuit resistance is measured with a tester, accidental air bag 
deployment will result in serious personal injury. 


NOTE: 

(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using the 
Multi-use Tester and check the SRS warning light operation to verify the system functions 
properly. (Refer to TEST 1). 

(2) SDU = SRS Diagnosis Unit. 


TEST 7: WHEN DIAGNOSIS CODE No. 33 IS DISPLAYED 


| cpio 
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(1) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape the cable Red 14-pin 
terminal, refer Fig. 11. connector 


Battery US | 
2 - £— Ж М 
(INA cR И 


Ww DS A 7) A 19N0195 


Fig. 11 — Insulating battery cable 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work. (Refer to Service Precuations.) 


(2) Remove the floor console assembly, refer to 14-pin SDU 
GROUP 52. B connector 

(3) Disconnect the red 14-pin connector from the ý И (гед) 

SDU, refer to Fig. 12. 

(4) Connect the now disconnected red harness-side 
SDU connector (14-pin) to the connector @ of the SRS 
Check Harness, refer Fig, 13. View A 

(5) Check according to the flow chart below, using SRS Check Harness connector (s: 


the digital multi-meter. 
1 2 3|: 5/6] lallo 
peaga 16 [17 
= 


"e кі 1682188 


Ground 


Fig. 13 — SRS Check Harness 


Ground circuit open. Repair or replace 
body wiring harness. 


No 


Is there continuity between the No. 19 
or No. 20 terminal of SRS Check 
Harness connector (5) and ground? 


Reconnect negative terminal of 
battery, and turn the ignition key to 
the "ON" position. 


Does the voltage between the No. 10 
terminal (of SRS Check Harness 
connector ©) and the No. 19 or 20 
terminal (ground) indicate system 
voltage? 


Malfunction of the SDU. Replace the SDU. 


Short-circuit of cranking-signal 
detection circuit wiring harness 
and power source. 


(1) Turn the ignition 
key to the 
"LOCK" position, 
disconnect the 
negative battery 
cable and tape 
the cable terminal. 

(2) After waiting at 
least 60 seconds, 
repair or replace 
the body wiring 

harness. 
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NOTE: 


(1) If more than 45 seconds of cranking is required to start up the engine, the diagnosis code will 
be stored in memory, but if there is no problem, the diagnosis code will be cleared and the SRS 


will return to normal. 


(2) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory 
using the Multi-use Tester and check the SRS warning light operation to verify the system 


functions properly. (Refer to TEST 1.) 
(3) SDU z SRS Diagnosis Unit. 


TEST 8: WHEN DIAGNOSIS CODE No. 34 IS DISPLAYED 


e қ - m = uli m 
nos | а H = 4 ^ Е] 
тӯй LA Л T 
9 Ë I [Н ad M M 
| |92252) MD ке [ | 
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| (1) Turn the ignition key to the "LOCK" position, UE Insulating 
disconnect the negative battery cable and tape the cable ЖА, tape ( 
terminal, refer Fig. 4. д | Вацегу 7 
às (~) cable [2 
. £o є 
CAUTION: Wait at least 60 seconds after C. А | 
. : à 4: і 
disconnecting the battery cable before doing Battery "Ау 524 М x er 
al . . хан” < Қ m, 
any further work, refer to Service Precautions. Gh. " А сы ` 
7 МУЗА v J3 
(2) Remove the floor console assembly, refer to of E | 
GROUP 52. И: е 
`. МЕ; 
SUM J ~. 19N0195 


Fig. 14 — Insulating the battery cable terminal 


No 


Is the SDU lock lever securely locked? 


m Insert all four SDU connectors correctly 


Yes 


NOTE: 


and securely to lock the lock lever. 


Malfunction of the SDU. 


t— Replace ће SDU. 


(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using 
the Multi-use Tester and check the SRS warning light operation to verify the system functions 


properly. (Refer to TEST 1.) 


(2) SDU = SRS Diagnosis Unit. 
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TEST 9: WHEN DIAGNOSIS CODE No. 41 IS D 


ISPLAYED 


TEST 10: WHEN DIAGNOSIS CODE No. 42 IS DISPLAYED 


IGNI TION 
ERE 


У 151} 
«УТОГ ETACS» 
STARTER НЕ, лт 
zul 5, 


Pl Tole 
SN 


SDU connector 


КЕШ | п np n || pA 
(1121314 |[5 [6] 15|16 [17] 18 19 
КОР «20 “NS” F 


E 
13 


ISO TION 
Sel Cet Inl 1 


To body wiring harness (14-pin) 


i 
4 
tal 


| 


ERONI IMALI 
SORI I 


aa бу 


J 


(1) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape the cable 
terminal, refer Fig. 15. 


РАНЕ, Insulating Й 
| tape É 
Battery — 7^ 
~ 77) cable I 
>, | 
6 9 hn | 


Battery oy 


4 


5755 n 19N0195 


AS 


Fig. [5 — Insulating the battery cable terminal 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work, refer to Service Precautions. 
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(2) Remove the floor console assembly, refer to 
GROUP 52. 

(3) Disconnect the red 14-pin connector from the 
SDU, refer to Fig. 16. 


Red 14-pin 
connector 7 


Fig. [6 — 14-pin connector 


(4) Connect the now disconnected red harness-side 
SDU connector (14-pin) to the connector @ of the SRS 
Check Harness, refer Fig. 17. 

(5) Check according to the following flow chart, 
using the specified digital multi-meter. 


REVISED 


52B - 3 - 17 


(gases 


14-pin SDU 
connector 
(red) 


SRS Check Harness Connector (5: 


112134 [5 [e T7 [e pl 
порама [is] [ie] t7] ie ШЕ 


Fuse Мо 12 Ground 


Fuse No 18 


16R2188 


Fig. 17 — SRS Check harness 


No 
Is there continuity between the No. 19 Repair or replace 
or No. 20 terminal of SRS Check body wiring harness. 
Harness connector (5) and ground? 
Yes 
Reconnect negative terminal of (1) Turn the ignition 
battery, and turn the ignition key to key to the 
the “ON” position. “LOCK” position, 
disconnect the 
negative battery 
cable and tape 
No the cable terminal. 


Is there a voltage of 9V or more 
between the No. 19 or 20 
terminal (ground) and the No. 
12 terminal of the SRS Check 
Harness connector (5)? 


Damaged or disconnected wiring 
of fuse No. 12, or damaged or 


(2) After waiting at 
least 60 seconds, 
repair or replace 
the body wiring 
harness or 
instrument panel 
wiring harness. 


disconnected body wiring 
harness or instrument panel 
wiring harness. 


Malfunction of the SDU. Replace the SDU. 


(1) Turn the ignition 


key to the 
Is there voltage of 9V or more Damaged or disconnected wiring “LOCK”’ position, 
between the No. 19 or 20 terminal of fuse No. 18, or damaged or disconnect the 
(ground) and the No. 11 terminal of disconnected body wiring negative battery 
the SRS Check Harness connector (5)? harness. cable and tape 


the cable terminal. 
(2) After waiting at 


NOTE: LL | . least 60 seconds, 
(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis repair or replace 
code memory using the Multi-use Tester and check the SRS warning light the body wiring 
operation to verify the system functions properly. (Refer to TEST 1.) harness. 


(2) SDU = SRS Diagnosis Unit. 
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TEST 11: WHEN DIAGNOSIS CODE No. 43 IS DISPLAYED 
(SRS warning light does not extinguish) 


ON (N 
ист) 
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(1) Turn the ignition key to the “LOCK” position, (2) Remove the floor console assembly, refer to 
disconnect the negative battery cable and tape the cable GROUP 52. 
terminal, refer Fig. 18. (3) Disconnect the red 14-ріп connector from the 


SDU, refer to Fig. 19. 


Red 14-pin 7 


connector 
fos Insulating’, 7“ 
| ( 
3 cable | е 
n 
л 
ды», 
Battery |. BAS 
Re | y 
/ "d "i / 
/' > i 4 у 
4i < ka k ШУЛ 
GF e ifi 
ta xS ~ > МЕ 
Mi ЖД. АЕ | Fig. 19 — 14-pi 
ЕЛЕР SS jag y : y — 14- š 
AN еч Зе ТЕМ ig. pin connector 


Fig. 18 — Insulating the battery cable terminal 


CAUTION: Wait at least 60 seconds after dis- (4) Reconnect negative terminal of battery, and 
connecting the battery cable before doing any turn the ignition key to the "ON" position. 
further work, refer to Service Precautions. (5) Check according to the following flow chart. 
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Malfunction of the SDU. 


Does the SRS warning light remain Replace the SDU 
illuminated when the red 14-pin 


connector of the SDU is disconnected? 


Body wiring harness or instrument 
panel wiring panel wiring harness 
between SRS waring light and SDU 
is grounded. 


(1) Turn the ignition 
key to the 
"LOCK" position, 
disconnect the 
negative battery 
cable and tape 
cable terminal. 

(2) After waiting at 
least 60 
Seconds, repair 
or replace the 
body wiring 

NOTE: harness or 

(1) After repairing the SRS, reconnect the battery cable, erase the шае 
diagnosis code memory using the Multi-use Tester and check the 3 
SRS warning light operation to verify the system functions 

properly. (Refer to TEST 1.) 

(2) SDU = SRS Diagnosis Unit. 


TEST 12: WHEN DIAGNOSIS CODE No. 43 IS DISPLAYED 


SDU connector 


[кет ase о 
[n ap nij el „рађа 
ЕНІН 4 jh s | 6 ra ps] ehe D | тај бо 20) 


ЭО ЩЫ ГЕ s 
i | 


изге тон 


на fe Do9 POE SICH 


— ad s 2 gs 
To body wiring harness (14-pin) 
s fs ' FB 
s 8 
Б * 5 Ws сок а e 
~ 3| 5 L TRIG 8 L 42 
ү] 
2 ! ' 2 2 ' DIAGNOSIS 
po pe Б: — i CONNECTOR 
| 2 ve’ Blei 
ЈА "i | sz ER 
LORT WERE ET a а 
pn RT DRIVER SS. E 
Renars а а 
A Vehicles witn ETACS D тірші 


А 45 4 


д 86 GD с vehicles wi trout ETACS 


O Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A š REVISED 


52B - 3 - 20 


(1) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape the cable 
terminal, refer Fig. 20. 


Red 14-pin 
connector 


Insulating 
we — / 


651 Battery / А 
><} cable | - 
n К p 


— 


За 4 МЕЛ 
7," 19N0195 


Fig. 20 — Insulating battery cable 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work, refer to Service Precautions. 


I4 pin SDU 
connector 


(3) Disconnect the red 14-ріп connector from the | 
SDU, refer to Fig. 21. 

(4) Connect the now disconnected red harness-side 
SDU connector (14-pin) to the connector © of the SRS SRS Check Harness connector (5) 


(2) Remove the floor console assembly, refer 


View A 


Check Harness, refer Fig. 22. 
(5) Check according to the following flow chart, 
using the specified digital multi-meter. 


1682188 


namna вә holu 
по 00909] 15 | 6] в [20] 21 гг 
SRS 5 


warning light Ground 


Fig. 22 — SRS check harness 


Ground circuit open. Repair or replace 
body wiring harness. 


No 


Is there continuity between the No. 19 
or No. 20 terminal of SRS Check 
Harness connector © and ground? 


(1) Turn the ignition 
key to the 
“LOCK” position, 
disconnect the 
negative battery 
cable and tape 
the cable terminal. 

(2) After waiting at 

least 60 seconds, 

replace the 
bulbs, repair or 
replace the body 
wiring harness or 
instrument panel 
wiring harness. 


Malfunction of the SDU. Replace the SDU. 


(1) After repairing the SRS, reconnect the battery cable, erase the diagnosis code memory using the Multi-use 
Tester and check the SRS warning light operation to verify the system functions properly. (Refer to TEST 1). 
(2) SDU = SRS Diagnosis Unit. 


Reconnect negative terminal of 
battery, and turn the ignition key to 
the "ON" position. 


Is there system voltage between the 
No. 19 or 20 terminal (ground) and 
the No. 14 terminal and No. 13 
terminal of the SRS Check Harness 
connector (5)? 


Burn-out SRS warning light 
bulbs, or damaged or 
disconnected body wiring 
harness or instrument panel 
wiring harness. 


NOTE: 
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SRS WIRING DIAGRAMS 
CAUTION 
(1) Do not repair, splice or modify SRS wiring (except for specific repairs to the body wiring harness) 
replace wiring if necessary, after reading and following all precautions and procedures in this manual. 
(2) Do not use an analogue Ohmmeter to check SRS wiring or components; use only special tools and 


the digital multi-meter listed in Special Tools. 


IGNITION 
SWITCH(ST) 
«WITHOUT ETACS» 
STARTER RELAY 
«WITH ETACS» 


16 C-100 
8 


SAFING IMPACT 
SENSOR 


FRONT ІМРАСТ FRONT ІМРАСТ 
Remark SENSOR (LH) SENSOR (RH) 


^ :Vehicles with ETACS 
‘vehicles without ETACS A-49 A-86 


o 
Fig. 23 — SRS (AIR BAG) Wiring diagram 
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Caution: 


Carefully read and observe the SRS SERVICE PRECATIONS (Refer to GROUP 528 - Service 
Precautions) prior to any service. 


Wire colour code 
B: Black LG:Light Green G: Green W: White Y: Yellow 
BR: Brown GR: Grey O: Orange R: Red LI: Light Blue 
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Fig. 24 — SRS (AIR BAG) Wiring diagram 
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SECTION 4 — SRS SERVICE PRECAUTIONS 


(1) In order to avoid injury to yourself or others 
from accidental deployment of the air bag during SRS 
servicing, read and carefully follow all the precautions 
and procedures described in this manual. 

(2) Do not use any electrical test equipment on or 


(4) Do not attempt to repair the wiring harness 
connectors of the SRS. If any of the connectors is 
diagnosed as faulty, replace the wiring harness. If the 
wires are diagnosed as faulty, replace or repair the 
wiring harness according to the following table. 


near SRS components, except those specified. 

Never use an analogue Ohmmeter. 

(3) Never attempt to repair the following com- 
ponents: 

* Front Impact Sensors 

• SRS Diagnosis Unit (SDU) 

* Clock Spring 

* Air Bag Module. 

If any of those components are diagnosed as faulty, 
they should only be replaced, in accordance with the 
INDIVIDUAL COMPONENT SERVICE procedures 
in this manual. 


Harness 
SDU Connector 
Terminal (No. of 
Terminals, 
Color) 


Corrective 
Action 


Clock spring Replace clock 
spring. 


Replace with 
sensor cable. 


Destination of Harness 


Front wiring harness — Front impact sensor (LH) 


Front wiring harness — Front impact sensor (RH) 


Correct or replace each 
wiring harness. 

Body Front Control Front Body Ignition 

wiring — wiring — wiring — wiring — wiring — switch 

harness harness harness harness harness (ST) 


Body wiring harness — Junction block (fuse No. 18) 


Body wiring 
harness 


Junction block 
7 (fuse Мо. 12) 


Instrument panel 
77 wiring harness 


15 to 18 


Body wiring 
harness 


Instrument panel 
77 wiring harness 


SRS warning 
— light 


П 
13 


Correct or replace body 


Body wiring harness — Ground d 
wiring harness. 
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(5) After disconnecting the battery cable, wait 60 
seconds or more and proceed with the following: 


CAUTION: The SRS system is designed to retain 
enough voltage to deploy the air bag for a short 
time even after the battery has been 
disconnected, so serious injury may result from 
unintended air bag deployment if work is done 
on the SRS system immediately after the battery 
cable is disconnected. 


(6) SRS components should not be subjected to heat 
over 93°C (200°F), so remove the front impact sensors, 
SRS diagnosis unit and air bag module and clock 


spring before drying or baking the vehicle after 
painting. 

Recheck SRS system operability after re-installing 
them. 

(7) Whenever you finish servicing the SRS, check 
the SRS warning light operation to make sure that the 
system function properly. 

(8) Make certain that the ignition switch is at OFF 
when the Multi-use Tester is connected or disconnected. 


NOTE: Serious injury can result from unintended 
air bag deployment. So use only the procedures 
and equipment specified in this manual. 


14-pin red 
connector to body 7“ 
wiring harness. 


2-pin blue 
connector to right 
front impact sensor 


A SRS diagnosis unit 


View A 1380704 


To front impact sensor (L.H.) 
To front impact sensor (R.H.) 


|7 |в|9 10]11]12 
1314] 15 [16 [17 [18] 19] 20] 


To body wiring harness (14-рт) 


To clock spring 9N0200 
1 


к E 


MES 2-pin'yellow 
2-pin red connector connector to left 


to clock spring front impact sensor 


Fig. 1 — SRS diagnosis unit wiring layout 
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SECTION 5 — SRS MAINTENANCE 


POST-COLLISION DIAGNOSIS 


To inspect and service the SRS after a collision 
(whether or not the air bag has deployed), perform the 
following steps. 


SRS Diagnosis Unit Memory Check 


(1) Connect the Multi-use Tester to the diagnosis 
connector located on the junction block, refer Fig. 1. 


CAUTION: Make certain that the ignition switch is 
at OFF when the Multi-use Tester is connect- 
ed or disconnected. 


Fig. | — Connecting the multi-use tester 


(2) Read (and write down) all displayed diagnosis 
codes, refer to Diagnosis Quick Reference Chart. 


NOTE: If the battery power supply has been dis- 
connected or disrupted by the collision, the 
Multi-use Tester cannot communicate with the 
SRS diagnosis unit. Inspect and, if necessary, 
repair the body wiring harness before proceed- 
ing further. 


NOTE: 
(1) Maximum stored period: 9999 minutes 
(approximately 7 days). 
(2) Maximum number of times to be stored: 250. 


(3) Erase the diagnosis codes and after waiting 45 
seconds or more read (and write down) all displayed 
diagnosis codes, refer to Diagnosis Quick Reference 
Chart. 


Repair Procedure 
When air bag deploys in a collision 


(1) Replace the following parts with new ones. 
* Front impact sensors. 
* SRS diagnosis unit (SDU). 
* Air bag module. 
(2) Replace the following parts with new if they 
fail inspection procedures listed this Group: 
* Clock spring. 
* Steering wheel, steering column and inter- 
mediate joint, refer to GROUP 37 — Steering, for 
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replacement procedure. 


NOTE: New replacement parts should be 
installed in accordance with Section 6— 
INDIVIDUAL COMPONENT SERVICE 
in this Group. 


(3) Check harnesses for binding, connectors for 
damage, poor connections and terminals for deformities. 


When air bag does not deploy in low-speed 
collision 


Check to SRS components. 

If the SRS components are showing any visible 
damage such as dents, cracks or deformation, replacc 
them with new ones. 

Concerning parts removed for inspection, replace- 
ment with new parts and cautionary points for working, 
refer to SECTION 6 — INDIVIDUAL COMPONENT 
SERVICE. 


Front Impact Sensors 


(1) Check side member for deformities or rust. 

(2) Check front impact sensor for dents, cracks 

deformities or rust, refer Fig. 2. 

(3) Check sensor harnesses for binds, connectors 
for damage, and terminals for deformities. 


Side 
member 


Front impact 
Sensor 


Sensor harness 19N0215 


Fig. 2 — Front impact sensors 


SRS Diagnosis Unit (SDU) 
(1) Check SDU case and brackets for dents, cracks 
or deformities, refer Fig. 3. 


«Bracket 
X Xe 


NO Projection ~ 
~ 
J 19N0212 


Fig. 3 — SDU case and brackets 


REVISED 
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(2) Check connectors and lock lever for damage, and 
terminals for deformities, refer Fig. 4. 


Lock lever 


13R0704 
Fig. 4 — SDU lock lever 


Air Bag Module 


(1) Check pad cover for dents, cracks or deformities, 
refer Fig. 5. 


Pad cover 


Fig. 5 — Pad cover 


(2) Check hooks and connectors for damage, 
terminal deformities and harness for binds, refer 
Fig. 6. 

(3) Check air bag inflator case for dents, cracks or 
deformities, refer Fig. 6. 

(4) Install air bag module to steering wheel to check 
fit or alignment with the wheel. 


Air bag inflator case 


Fig. 6 — Air bag module underside 


Clock Spring 


(1) Check clock spring connectors and protective 
tube for damage and terminals for deformities, refer 
Fig. 7. 


To air bag module 


To SRS diagnosis unit 


Fig. 7 — SRS clock spring 


(2) Visually check the case and the gears for damage, 
refer Fig. 8. 


Ae. 
i | SOX. 19F0089 


Fig. 8 — Clock spring gears and case 


Steering Wheel, Steering Column and 
Intermediate Joint 


(1) Check wiring harness (built into steering wheel) 
and connectors for damage and terminals for deform- 
ities. 

(2) Install air bag module to check fit or alignment 
with steering wheel. 

(3) Check steering wheel for noise, binds or difficult 
operation and excessive free play. 


Harness Connector 
(Body and Front wiring harness) 

Check harnesses for binding, connectors for damage, 
poor connections, and terminals for deformities. 
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SECTION 6 — INDIVIDUAL COMPONENT SERVICE 


If the SRS components are to be removed or replaced 
as a result of maintenance, troubleshooting, etc. follow 
each procedure. 


CAUTION: 

(1) SRS components should not be subjected 
to heat over 93°C (200°F), so remove the front 
impact sensors, SRS diagnosis unit and air bag 
module and clock spring before drying or 
baking the vehicle after painting. Recheck SRS 
system operability after re-installing them. 

(2) If the SRS components are removed for 
the purpose of check, sheet metal repair, paint- 
ing, etc., they should be stored in a clean, dry 
place until they are reinstalled. 


FRONT IMPACT SENSORS 


CAUTION: 

(1) Never repair or disassemble a front im- 
pact sensor. If faulty, replace it. 

(2) Handle the front impact sensors very 
carefully, taking care not to drop them or 
otherwise subject them to impact. If a sensor 
is seen to be dented, cracked, deformed or 
rusted, replace it with a new one. 

(3) Replace sensors with new ones after the 
air bag has deployed. 


NE member 1 | 
7j Impact sensor | 


Attaching ~. | 
үз-- clips Еч 


19N0213 


Fig. 1 — Front impact sensor location 


Pre-Removal Procedures 


(1) Turn the ignition key to the lock position. 
(2) Disconnect the negative battery cable and tape 
the cable terminal, refer Fig. 2. 


CAUTION: 
Wait at least 60 seconds after disconnecting the 
battery cable before doing any further work, 
refer to service precautions. 


Insulating 
tape 


Э cable. |; 


19N0195 


Fig. 2 — Insulating battery cable 


Removal 

(1) Check side member for deformities of rust, refer 
Fig. 3. 

(2) Check sensor harness for binds, connectors for 
damage and terminals for deformities. 


member 


| 


Sensor harness / 


19N0215 


Fig. 3 — Side member and sensor 


(3) Check for dents, cracks, deformation or rust of 
the front impact sensor. 


CAUTION: If a dent, crack deformation or rust 
is detected, replace with a new sensor. 


(4) Measure the front impact sensor resistance 
between terminals and check whether it is within the 
standard value, refer Fig. 4. 


Standard value: 2,000 + 400 
CAUTION: Always replace the sensor with a new 


one if the resistance is not within the standard 
value. 


52В-6-2 


Digital multi-meter 


19М0203 


Fig. 4 — Testing impact sensors 


Installation 

(1) Before mounting the new front impact sensor, 
visually check it and measure the resistance between 
the terminals. 

(2) Install the front impact sensor with the arrow 
facing to the front of the vehicle. 


CAUTION: The SRS may not activate properly 
if a front impact sensor is not installed properly, 
which could result in serious injury or death to 
the vehicle's driver. 


(3) Bend the wiring harness slightly (to the extent 
that there is no slack) and clip the right side securely 
by using the clip of the front impact sensor, refer Fig. 5. 


Forward 


harness 


19N0215 
Fig. 5 — Wiring harness clip 


(4) Reconnect the negative battery terminal. Turn the 
ignition switch to “ON”. Does the “SRS” warning light 
illuminate for about 7 seconds, turn OFF and then 
remain extinguished for a least 45 seconds? (refer 
Fig. 6). If yes, SRS system is functioning properly. If 
no, refer Section 3 — Test 1. 


SRS Warning light 


Fig. 6 — SRS warning light 


SRS DIAGNOSIS UNIT (SDU) 


CAUTION: 

(1) Never attempt to disassemble or repair 
the SDU. If faulty, replace it. 

(2) Do not drop or subject the SDU to 
impact or vibration. 

If denting, cracking, deformation, or rust are 
discovered in the SDU, replace it with a new 
SDU. Discard the old one. 

(3) After deployment of an air bag, replace 
the SDU with a new one. 

(4) Never use an Ohmmeter on or near the 
SDU, and use only the specified test equipment. 


. SDU 

. 14-pin red connector to body wiring harness 

. ?-pin blue connector to right front impact sensor 
, 2-pin yellow connector to left front impact sensor 
. 2-pin red connector to clock spring 


Fig. 7 — SDU wiring configeration 


Removal 

(1) Turn ignition key to the “LOCK” position. 

(2) Disconnect the negative battery cable and tape 
the cable terminal, refer Fig. 8. 


CAUTION: Wait at least 60 seconds after 
disconnecting the battery cable before doing any 
further work, refer to Service Precautions. 
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<(-) cable 


Fig. 8 — Insulating battery cable 


(3) Remove ashtray. 

(4) Remove floor console assembly. 

(5) Remove connectors from the SDU. 

(6) Remove the SDU’s four retaining bolts and 
remove SDU. 


Inspection 

(1) Check the SDU case and brackets for dents, 
cracks or deformities. 

(2) Check connectors and lock lever for damage, and 
terminals for deformities, refer Fig. 9. 


CAUTION: If a dent, cracks, deformation or rust 
is discovered, replace the SDU with a new one. 


NOTE: When checking the SDU other than 


described above, refer Section 3 — Service 
Diagnosis and Testing. 


Lock lever 


SRS diagnosis unit 


13R0704 


Fig. 9 — SDU locking lever and case 


Installation SRS Diagnosis Unit (SDU) 
(1) With the projection part of the SDU placed 


against the bracket as shown in Fig. 10, securely install 
the SDU. 


CAUTION: The SRS may not activate properly, 
if SDU is not installed properly, which could 
result in serious injury or death to the vehicle’s 
driver. 


Fig. 10 — SDU installation 


(2) Reconnect the negative battery terminal. Turn the 
ignition switch to “ON”. Does the “SRS” warning light 
illuminate for about 7 seconds, turn OFF and then 
remain extinguished for at least 45 seconds? (refer 
Fig. 11). If yes, SRS system is functioning properly. If 
no, refer Section 3 — Test 1. 


SRS Warning light 


Fig. 11 — SRS warning light 


AIR BAG MODULE AND CLOCK SPRING 


CAUTION: 

(1) Never attempt to disassemble or repair 
the air bag module or clock spring. 

If faulty, replace it. 

(2) Do not drop the air bag module or clock 
spring or allow contact with water, grease or oil. 
Replace it if a dent, crack, deformation or rust 
are detected. 

(3) The air bag module should be stored on 
a flat surface and placed so that the pad surface 
is facing upward. 

Do not place anything on top of it. 

(4) Do not expose the air bag module to 
temperature over 93°C (200°F). 

(5) After deployment of an air bag, replace 
the clock spring with a new one. 

(6) Wear gloves and safety glasses when 
handling an air bag that has already deployed. 

(7) An undeployed air bag module should 
only be disposed of in accordance with the 
procedures in Section 7. 
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Removal (air bag module) 


(1) Set the steering wheel and front wheels to the 
straight ahead position, then remove the ignition key. 

(2) Disconnect the negative battery cable and tape 
the cable terminal, refer Fig. 12. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work. (Refer to Service Precautions.) 


Insulating 


19NO195 


Fig. 12 — Insulating battery cable 


(3) Remove the air bag module mounting nuts. 

(4) When disconnecting the connector of the clock 
spring from the air bag module, press the air bag's lock 
toward the outer side to spread it open. Use a 
screwdriver (refer to Fig. 13), to pry so as to remove 
the connector gently. 


CAUTION: 

(1) When disconnecting the air bag module- 
clock spring connector, take care not to apply 
excessive force to it. 

(2) The removed air bag module should be 
stored in a clean, dry place with the pad cover 
face up. 


Ф“ 
A N 

AN 
Clock spring-air 


“bag module 
4 connector 
N P di 


5” 
Ax 13R0743 


Fig. 13 — Removing clock spring connector 


Pad cover 


Fig. 14 — Pad cover 


Inspection (air bag module) 


If any improper part is found during the following 
inspection, replace the air bag module with a new one. 

Dispose of the old one according to the specified 
procedure, refer to Section 7. 


CAUTION: Never attempt to measure the circuit 
resistance of the airbag module (squib) even if 
you are using the specified tester. If the circuit 
resistance is measured with a tester, accidental 
air bag deployment will result in serious person- 
al injury. 


(1) Check pad cover for dents, cracks or deform- 
ities, refer Fig. 14. 

(2) Check the air bag module for denting, cracking 
or deformation. 

(3) Check hooks and connectors for damage, 
terminals for deformities, and harness for binds. 

(4) Check air bag inflator case for dents, cracks or 
deformities. 

(5) Install the air bag module to steering wheel to 
check fit or alignment with the wheel, refer Fig. 15. 


Pad cover 


Fig. 15 — Air bag module fitment 


Installation (air bag module) 


(1) Connect the Multi-use Tester to the diagnosis 
connector located on the junction block, refer Fig. 16. 


CAUTION: Make certain that the ignition switch 
is at OFF when the Multi-use Tester is connect- 
ed or disconnected. 
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Fig. 16 — Connection of multi-use tester 


(2) Reconnect negative terminal of battery and 
turn the ignition key to the "ON" position. 

(3) Conduct self-diagnosis using Multi-use Tester 
to ensure entire SRS operates properly, except open 
circuit of air bag module (Diagnosis code No. 22). 
(Refer to Quick Reference Chart.) 

(4) Turn the ignition Key to the "LOCK" position, 
disconnect the negative battery cable and tape the cable 
terminal, refer Fig. 17. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work, refer to Service Precautions. 


Insulating 
tape 
Battery Z 
(=) cable 712 


19М0195 


Fig. 17 — Insulating battery cable 


(5) Reconnect the air bag module to the clock 
spring connector. 

(6) Install the air bag module and retaining nuts 
taking care that no wiring is caught by it. 
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(7) Reconnect the negative battery terminal, erase 
any fault codes using Multi-Use-Tester turn the ignition 
switch to "ON". Does the "SRS" warning light 
illuminate for about 7 seconds, turn OFF and then 
remain extinguished for at least 45 seconds? (refer Fig. 
18). If yes, SRS system is functioning properly. 

If no, refer to Section 3 — Test 1. 


CAUTION: Dispose of an air bag module only 
according to the specified procedure in 
Section 7. 


SRS warning light 


Fig. 18 — SRS warning light 


Removal (clock spring) 


(1) Set the steering wheel and front wheels to the 
straight ahead position, then remove the ignition key. 

(2) Disconnect the negative battery cable and tape 
the cable terminal, refer Fig. 17. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing 
any further work, refer Service Precautions. 


(3) Remove air bag module. 


REVISED 
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(4) Disconnect audio and cruise control connectors. 
(5) Remove the steering wheel by using a steering 
wheel puller, refer Fig. 19. 


CAUTION: Do not hammer on the steering wheel. 
Doing so may damage the collapsible column 
mechanism. 


Steering wheel 


Fig. 19 — Steering wheel removal 


(6) Remove the column undercover. 

(7) Remove the holding screws in the column lowa 
cover and remove the lower cover. 

(8) Disconnect the two clock spring connectors from 
the body harness. 

(9) Remove clock spring retaining screws and remove 
clock spring. 


Inspection (clock spring) 


If, as a result of following checks, even one abnormal 
point is discovered, replace the clock spring with a new 
one. 

(1) Check connectors and protective tube for 
damage and terminals for deformities. 


Clock spring 


To air bag module 


To SRS diagnosis unit 


Fig. 20 — Clock spring connectors 


(2) Visually check the case and the gears for damage, 
refer Fig. 21. 


19F 0089 


Fig. 21 — Clock spring gears and case 


(3) Check for continuity between the No. | connect- 
or of the clock spring and connectors No. 3, 4, 5, and 
6, refer table below, refer Fig. 20. 


(ШЕТТЕГІ ГЕН 1 connector Мо. 3 | №. 4 | №. 5 | No. 6 connector | 6 connector 

connec- | connec- | connec- 
Termi- | Termi- | Termi- | Termi- tor tor tor Termi- | Termi- 
nal 1 nal i: E 3 | 4 ын 1 nal 2 


То То To steering To cruise 
i ACC бо radio "e remote control | control switch 
control | power | relay Switch Switch 
unit 


NOTE: О-О indicates that there is continuity between the terminals. 


(4) Check of resistance between the terminals. 

(a) Join the No. 2 connector and No. 7 connector 
of the clock spring to connector @ and connector 
(8), respectively, of the SRS Check Harness, refer 
Fig. 22. 


NOTE: When joining SRS Check Harness connec- 
tor (2, align its white paint with the hollow 
portion of the No. 2 connector of the clock 
spring. 


(b) Check for continuity between terminal 1 and 
terminal 21 and terminal 2 and terminal 22, of SRS 
Check Harness connector @, using a digital multi- 
meter. 
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Standard value: less than 0.40 


No. 7 connector 
of the clock spring 


SRS Check harness 


~ No. 2 connector 
A of the clock spring 


Clock spring 


View A SRS Check Harness Connector 


To No 7 
connector 
of the clock 


connector of 
the clock spring 


19N0201 


Fig. 22 — SRS check harness 


Installation (clock spring) 


(1) Align the mating mark and “NEUTRAL” 
position indicator of the clock spring, refer Fig. 23. 
Ensure the front wheels are at the straight-ahead 
position, install the clock spring to the column switch. 


CAUTION: If the clock spring’s mating mark is 
not properly aligned, the steering wheel may not 
be completely rotational during a turn, or the 
flat cable within the clock spring may be 
severed, obstructing normal operation of the 
SRS and possibly leading to serious injury to 
the vehicle’s driver. 


(2) Connect clock spring connectors to the body 
harness. 

(3) Fit the column lower cover. 

(4) Fit the column under cover. 


__ Mating / 
ү тако ~. 


Ме 


| — t9Fo089 


Fig. 23 — Neutral aligning marks 


(5) Ensure the vehicles wheels are at the straight 
ahead position and the mating mark and “NEUTRAL” 
position indicator of the clock spring are correctly 
aligned, then install the steering wheel, after clamping 
turn the steering wheel all the way in both directions 
to confirm that steering is normal. 


CAUTION: Be sure when installing the steering 
wheel, that the harness of the clock spring does 
not become caught or tangled. 


(6) Install the air bag module. 

(7) Reconnect the negative battery terminal. Turn the 
ignition switch to “ON”. Does the “SRS” warning light 
illuminate for about 7 seconds, turn OFF and then 
remain extinguished for at least 45 seconds? (refer 
Fig. 24). If yes, SRS system is functioning properly. 
If no, refer to Section 3 — Test 1. 


SRS Warning light 


Fig. 24 — SRS warning light 
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SECTION 7 — AIR BAG MODULE DISPOSAL PROCEDURES 


Before either disposing of a vehicle equipped with an air bag, or prior to disposing of the air bag module, 
be sure to first follow the procedures described below to deploy the air bag. 


AIR BAG REMOTE DEPLOYMENT DEVICES 


Two wire, each 
6 m (20 ft.) long 
or more 


SRS AIR BAG 
ADAPTER HARNESS A 


SRS AIR BAG 
ADAPTER 
HARNESS B 


Two wires, 
each 6 m (20 ft.) 


* Deployment inside the vehicle 
(when vehicle will no longer be driven) 


13R0733 


* Deployment outside the vehicle 


long or more 


Insulation tape — 13R0752 


UNDEPLOYED AIR BAG MODULE DISPOSAL 


CAUTION: 

(1) If the vehicle is to be scrapped, junked, 
or otherwise disposed of, deploy the air bag 
inside the vehicle. 

If the vehicle will continue to be operated and 
only the air bag module is to be disposed of, 
deploy the air bag outside the vehicle. 

(2) Since there is a loud noise when the air 
bag is deployed, avoid residential areas when- 
ever possible. If anyone is nearby, give warning 
of the impending noise. 

(3) Since a large amount of smoke is prod- 
uced when the air bag is deployed, select a well- 
ventilated site. Moreover, never attempt the test 
near a fire or smoke sensor. 


DEPLOYMENT INSIDE THE VEHICLE 
(when vehicle will no longer be driven) 


(1) Open all windows and doors of the vehicle. Move 
the vehicle to an isolated spot. 

(2) Disconnect the negative (—) and positive (4) 
battery cables from the battery terminals, and then 


remove the battery cables from the battery terminals, 
and then remove the battery from the vehicle. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cables before doing any 
further work, refer to Service Precautions. 


(3) Remove floor console assembly. 
(4) Disconnect the clock spring connector from the 
SRS diagnosis unit, refer Fig. 1. 


Clock spring connector 


Fig. 1 — Clock spring connector 
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(5) Connect two wires each six meters (20 feet) long 
or more, to the two leads of SRS AIR BAG ADAPTER 
HARNESS A and cover the connections with insulat- 
ion tape. The other ends of the two wires should be 
connected to each other (short-circuited), to prevent 
sudden unexpected deployment of the air bag, refer 
Fig. 2. 


Connection 


Insulation 
tape 


SRS AIR BAG 
ADAPTER 6 m (20 ft.) 


HARNESS A long or more 


Two wires 


Fig. 2 — SRS air bag harness 


(6) Connect the SRS AIR BAG ADAPTER HAR- 
NESS A to the clock spring connector, refer Fig. 3 
(which has been disconnected from the SRS diagnosis 
unit), and then lead the two connected wires outside 
the vehicle. 


š connector 
SRS Check harness 


19F0088 
Fig. 3 — Connecting SRS air bag harness 


(7) At a location as far away from the vehicle as 
possible, disconnect the two connected wires from each 
other and connect them to the two terminals of the 
battery (removed from the vehicle) to deploy the air 
bag, refer Fig. 4. 


13R0728 


Fig. 4 — Remote air bag deployment 


CAUTION: 

(1) Before deploying the air bag in this 
manner, first check to be sure that there is no 
one in or near the vehicle. Wear safety glasses. 

(2) The inflator will be quite hot immediately 
following the deployment, so wait at least 30 
minutes to allow it to cool before attempting 
to handle it. 

Although not poisonous, do not inhale gas 
from air bag deployment. 

See Deployed Air Bag Module Disposal 
Procedures for post-deployment handling 
instructions. 


DEPLOYMENT OUTSIDE THE VEHICLE 


(1) Disconnect the negative (—) and positive (+) 
battery cables from the battery terminals, and then 
remove the battery from the vehicle. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cables before doing any 
futher work, refer to Service Precautions. 


(2) Remove the air bag module for the vehicle. 


CAUTION: The air bag module should be stored 
on a flat surface and placed so that the pad 
cover face up (refer Fig. 5). Do not place any- 
thing on top of it. 


Pad cover 


Fig. 5 — Pad cover 


(3) Connect two wires each six meters (20 feet) long 
or more, to the two leads of SRS AIR BAG ADAPTER 
HARNESS B, and cover the connections with insulat- 
ion tape. The other ends of the two wires should be 
connected to each other (short-circuited), to prevent 
sudden unexpected deployment of the air bag, refer 
Fig. 6. 
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SECTION 1 — GENERAL INFORMATION 


ELECTRONIC COMPONENT PROTECTION 


Many of the electrical systems on the vehicle 
incorporate electronic components, i.e. micro- 
processors, semi-conductors, transistors, etc. 

Many of these components operate on low voltages 
and current draws. To prevent voltage peaks and/or 
excessive current. draw which may damage the 
component the following precautions should be 
observed: 

(a) Ensure that the ignition and vehicle lighting 
switches are turned OFF before disconnecting wiring 
from a component or the battery. 

(b) When disconnecting the battery, always 
disconnect the negative cable first. 

(c) Do not disconnect the battery with the engine 
running. 

(d) Ensure correct polarity is maintained when 
“jump” starting. 

(e) Always disconnect the battery before performing 
electrical welding. 

(f) The use of a conventional 12V test lamp should 
be restricted to checking fuses etc. The recommended 
test lamp for all other circuits is special tool 
E8MIS-L.E.D. test lamp. 

(g) When performing continuity, voltage or current 
draw testing, ensure that all the usual precautions are 
taken, i.e. connect voltmeters in parallel, ammeters in 
series and ensure that the circuit is *dead" when using 
an ohmmeter. 

In addition to the above precautions it should be 
noted that sensors, relays, control units, etc. are 
sensitive to shocks, impact and high temperatures. 

To prevent physical damage, handle all electrical 
components with care and avoid dropping or striking 
them. 


CIRCUIT CHECKING 


Harness checking should be performed in the 
following order: 

(1) Check for continuity between terminals or 
voltage at terminal. 

(2) Check terminal security in connector and 
terminal to terminal contact. 


CAUTION: In instances where electrical system 
testing requires the battery to remain connected, 
it is essential for safety reasons to unplug the 
starter motor solenoid lead, from the starter 
motor solenoid. This procedure will inhibit 
accidental engagement of the starter motor, 
thus preventing possible injury. 


Continuity and Voltage Check 


When performing continuity or voltage checks, it is 
recommended that harness connectors remain coupled. 
This will facilitate identification of faults and reduce 
the possibility of terminal or wiring damage. 

To check circuits with the connectors coupled, insert 
a suitable probe into the back of the connector. 


NOTE: If the connector is a waterproof, i.e. sealed 
type, ensure that the finest probe available is 
used. 


Insert the probe through the wire hole in the seal 
taking care to avoid damaging the seal and the wire 
insulation. 


Extra-thin probe == 


^ 


Connector 


16YQ52 
Fig. 1—Using test probe 


In cases where it is necessary to uncouple the 
connector to insert the probe the following points 
should be noted: 

(a) When uncoupling connectors, pull on the 
connector body not the wiring. If the connector 
incorporates a locking catch release the catch prior to 
uncoupling. 


Correct 


Incorrect 


Fig. 2—Uncoupling connectors 


(b) When inserting probes into the female terminal 
use the finest probe available. DO NOT force the probe 
in. This practice will open up the terminal resulting in 
poor contact and/or high resistance. 


Checking Connector Terminal Security and 
Terminal to Terminal Contact 


Although connectors may be engaged correctly an 
individual terminal may not be engaged securely or 
poor contact may exist between male and female 
terminals. 

(1) Check that the wire(s) is securely located by 
pulling firmly on the wire, refer Fig. 3. 

(2) Check that good contact exists between male and 
female terminals as follows: 

(a) Uncouple connector by releasing catch (where 
fitted) and pulling on connector. 

(b) Insert a wire fitted with a suitable size male 
terminal into the female terminal. 
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16R1317 


Fig. 3—Checking terminal security 


(c) Check that a reasonable amount of force is 
required to pull out the wire. 


Spare wire 


Fig. 4—Checking terminal contact 


Connector Terminal Repair 


Suspect terminals should be rectified by removing 
the female terminal from the connector and adjusting 
the male terminal contact point, and/or connector 
lance. 


Round Waterproof Type 


(1) Carefully pry out the waterproof cap and pull 
back. 

(2) Insert the tip of a suitable size screwdriver into 
the connector as shown in Fig. 5, lift the connector 
lance slightly and pull the wire out of the connector. 


Connector lance 


16R1323 


Fig. 5—Removing terminal (round waterproof type) 


(3) Insert a screwdriver through the hole in the 
terminal, refer Fig. 6, and raise the male terminal 
contact point. 


16R1324 
Fig. 6—Adjusting terminal contact point 
(4) Insert the terminal into the connector, ensuring 
that it is secure. 
(5) Carefully fit the waterproof seal ensuring the seal 
is correctly based. 
Injector Connector Type 


(1) Remove the waterproof cap from the connector 
by pulling back, refer Fig. 7. 


Waterproof 
cap 


Fig. 7—Removing injector waterproof cap 
(2) Insert a suitable size screwdriver tip into the 


connector, refer Fig. 8, press down the terminal lance 
and pull out the wire. 


Terminal lance 


16R1330 


Fig. 8—Removing terminal (injector connector type) 
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(3) Using a screwdriver as shown in Fig. 9, press the 
male terminal contact point down. 


16R1327 


Fig. 9—Adjusting male terminal contact point 


(4) Ensure that the terminal lance is correctly set and 
insert the terminal into the connector, ensuring that 
it is secure. 


Rectangular Waterproof Type 


(1) Remove the connector front holder using a 
suitable screwdriver to disengage it from the connector, 
refer Fig. 10. 


Front holder 


Fig. Il0—Removing front holder 
(2) Insert a suitable size screwdriver into the 


connector, as shown in Fig. 11, push lightly to lift the 
lance and pull out the wire. 


Connector lance 


16R1326 


Fig. 11—Removing terminal (rectangular 
waterproof type) 


(3) Using a screwdriver as shown in Fig. 12, press 
down the male terminal contact point. 


1681329 


Fig. 12—Adjusting male terminal contact point 


(4) Insert the terminal into the connector ensuring 
that it is securly located. 


Control Unit Connector with Front Holder 


(1) Using a suitable size screwdriver, remove the front 
holder from the connector, refer Fig. 13. 


Front holder 
? Front holder 


16R1319 
Fig. 13—Removing front holder 


(2) Push the wire in towards the connector and hold 
it there. 

(3) Insert a suitable size screwdriver into the 
connector, as shown in Fig. 14, raise the connector 
lance and pull out the wire. 


Connector lance 


Fig. I4A— Removing terminal (control unit type) 
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(4) Using a needle inserted through the terminal 
hole, as shown in Fig. 15, raise the male terminal 
contact point. 

(S) Insert the terminal into the connector, ensuring 
that it is securely located and insert front holder. 


Needle 


Needle 


16R1322 
Fig. 15—Adjusting male terminal contact point 


FUSES AND FUSIBLE LINKS 


Replacement 


When replacing a fuse or fusible link ensure that the 
cause of the failure has been located and rectified 
before fitting the new fuse. 

Use only a fuse or link of the specified rating for 
replacement noting that using one of a higher rating 
may result in damage to components or wiring. 


Fuse Testing 


The blade type fuses used have test taps provided 
to facilitate fuse testing. 

With the circuit switched on, use a 12V test lamp 
to check for 12V at both sides of the fuse. 


Fuse block 


16B0235 


Fig. 16—Testing fuse 
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SECTION 2 — BATTERY AND FUSES 


SPECIFICATIONS 
— У у ТҮҮ ТЕ. 
Se ы cc 12Volt negative earth 
Coldicranking (Amps) scnis e oiiae W. a 390 
Reservecapacity nins) ТУ Por ER 71 
Ее сте RET TETTE Engine compartment 
* As per Australian Standard 2149 
Mo ober iurium а ЕЕ кл оме MESE IS TS 
ION s s Bs ses s ma s s узт Аан А 12Volt negative earth 
Goldkeranking-(amps)* .......... us o sse sasam 390 
Resenvecapacity (mins.)* . motoi s пола eem etm TNI 75 
Location... ios aos ++, o Т мА Engine compartment 


* As per Australian Standard 2149 


KR 

12Volt negative earth 
400 

95 

Engine compartment 


KS 

12Volt negative earth 
420 

95 

Engine compartment 
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BATTERY MAINTENANCE 


Service Precautions 


* Battery electrolyte is a highly corrosive acid which 
may on contact, cause personal injury or damage paint 
surfaces. Any spillage must be immediately diluted and 
flushed away with clean water. 

* Ensure that ignition and vehicle lighting switches 
are turned OFF before battery cables are disconnected. 
Failure to do this may result in damage to electronic 
components used in some systems. 

* When disconnecting battery cables always 
disconnect the negative cable first. 


Regular Maintenance 


(1) Check the battery electrolyte level at regular 
intervals. Maintain the electrolyte at a level 
approximately 6 mm above the plate using mineral free 
water. 

(2) Disconnect the battery cables and clean the 
battery terminal and cable terminal using a suitable 
tool, refer Fig. 1. 


Fig. 1— Cleaning terminals 


Periodic Maintenance 


(1) Ensure that the paint finish is adequately 
protected. 

(2) Disconnect the battery cables. 

(3) Loosen the battery clamp nuts and remove the 
clamp. 

(4) Remove the battery from the vehicle. 

(5) Inspect the battery carrier for acid damage. If 
necesary remove corrosion by using a solution of 
bicarbonate of soda in warm water and scrubbing the 
area with a stiff brush, taking care to avoid spreading 
the corrosion residue, and flush the area with clean 
water. Damaged areas should be repainted to avoid 
further corrosion. 

(6) Clean the battery cover by the same method. 


NOTE: Do not allow any cleaning solution or 
water to enter the battery cells as this will dilute 
the electrolyte. 


(7) Check the battery cables for damage and fraying 
and replace if necessary. 

(8) Check the battery case, cover and vents for 
damage. 

(9) Install the battery and hold down clamp. 


NOTE: To avoid cracking the case do not over- 
tighten the hold down clamp. 


(10) Connect the battery cables and tighten cable 
terminal clamps to 2.5 Nm. 


NOTE: Ensure that battery polarity is not 
reversed. 


(11) Coat terminals with light mineral grease. 


BATTERY TESTING 


Checking Specific Gravity 


A hydrometer should be used to determine the 
specific gravity of the battery electrolyte. The reading 
obtained indicates the amount of unused sulphuric acid 
remaining in the electrolyte and the state of charge of 
the battery. 

Since the reading will vary depending on electrolyte 
temperature, actual specific gravity can be calculated 
as follows: 

(1) The point of zero correction is 26.59C. 

(2) For every 5.5°C above the zero point add 4 points 
(0.004) to the specific gravity reading. 

Example: Hydrometer reading 1.225 

Electrolyte temperature 38°C 
Correction required + .008 
Actual specific gravity 1.233 


(3) For every 5.5°C below the zero point subtract 4 
points from the specific gravity reading. 


Example:- Hydrometer reading 1.260 
Electrolyte temperature ~ 6.5°C 
Correction required - .024 


Actual specific gravity 1.236 


Fig. 2 may be used as a guide to calculate the 
correction required. 


Using the Hydrometer 


(1) Liquid level of battery cell should be at normal 
height and electrolyte should be thoroughly mixed with 
any battery water which may have just been added by 
charging battery before taking hydrometer readings. 

(2) Using a suitable thermometer, record electrolyte 
temperature. 


NOTE: A battery immersion type mercury in glass 
thermometer with a scale reading up to 52°C 
designed for bulb immersion of not more than 
25 mm should be used. 


(3) Draw electrolyte in and out of the hydrometer 
barrel several times to bring the temperature of the 
hydrometer float to that of the acid in the cell. 
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TEMPERATURE GRAVITY POINTS 
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Fig. 2—Hydrometer reading correction chart 


(4) Draw sufficient electrolyte into the hydrometer 
barrel with the pressure bulb fully expanded to lift the 
float so that it does not touch the sides the bottom or 
the top of the barrel. 

(5) Take the reading with eyes at the same level as 
the electrolyte level in the hydrometer barrel. 


NOTE: Do not tilt the hydrometer wher taking a 
reading. 


(6) Measure the electrolyte temperature and 
calculate the specific gravity as previously described. 


Test Result Indications 


Electrolyte specific gravity State of charge 


1.240 to 1.260 100% 
1.210 to 1.240 75% 
1.180 to 1.210 50% 
Below 1.130 Completely 
discharged 


A battery should be charged if the specific gravity 
is less than 1.210. 

If there is more than 0.025 specific gravity variation 
between cells then an internal fault is indicated. This 
can be confirmed by performing a high rate discharge 
test. 

If battery charge is low and the battery is serviceable, 
check alternator operation and all electrical 
connections. 


High Rate Discharge Test 


A high rate discharge test can be performed using 
a commercial tester according to the manufacturers 
instructions. 


Satisfactory capacity tests can be made only when 
battery equals or exceeds 1.220 specific gravity at 
26.5°C. If the reading is below 1.220 the battery should 
be slow charged until fully charged in order to secure 
proper test results. 


BATTERY CHARGING 


WARNING: When batteries are being charged 
explosive gas mixture forms beneath the cover 
of each cell. Do not smoke near batteries on 
charge or which have recently been charged. Do 
not break live circuits at the terminals of the 
batteries on charge. A spark will occur where 
the live circuit is broken. Keep all open flames 
away from the battery. 


Fast Charging 


Fast charging will provide sufficient charge after one 
hour to enable the battery and alternator to carry the 
load, however, whenever possible slow charging is 
preferable. 

When fast charging a battery the following points 
should be noted. 

(1) 1f the battery is being charged in the vehicle, the 
battery MUST BE DISCONNECTED. 

(2) Battery electrolyte temperature must NEVER 
exceed 45°С. 

(3) Do not allow excessive gassing to continue during 
charging. 

(4) Do not continue fast charging longer than one 
hour. 

(5) 1f battery does not show a significant change in 
specific gravity after one hour of “FAST” charge, the 
slow charge method should be used. 

(6) Remember to use temperature correction when 
checking specific gravity. 


NOTE: The manufacturers of high rate charging 
equipment generally outline the necessary 
precautions and some models have thermostatic 
temperature limiting and time limiting controls. 


Slow Charging 


Many discharged batteries can be brought back to 
good condition by slow charging. 

The average time required to charge a battery by the 
slow charge method at normal rates is from 12 to 16 
hours, however, when a battery continues to show an 
increase in specific gravity, battery charge should be 
continued even if it takes 24 hours or more. Watch the 
temperature of batteries carefully and if the 
temperature of any one of them reaches 43°C, lower 
the charging rate. 

Safe slow charging rates can be calculated by 
allowing one ampere per positive plate per cell i.e. 4 
amperes for a 9 plate battery and 5 amperes for an 11 
plate battery. 

Battery should be tested with a hydrometer and a 
record kept of the readings taken at regular intervals 
throughout the charge. When a cell has a specific 
gravity that is 0.025 or more below other cells, that cell 
is faulty and battery should be replaced. 
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Battery will be fully charged when it is gassing freely 
and when there is no further rise in specific gravity after 
three successive readings taken at hourly intervals. 
Make sure hydrometer readings are corrected for 
temperature. 

Sulphated batteries can often be returned to useful 
condition by slow charging at half the normal charge 
rate for 60 to 100 hours. This long charging period is 
necessary to convert crystalline lead sulphate into active 
material. 


FUSIBLE LINKS 


Main link 


Power to all circuits except the starter motor, is 
supplied through the fusible link. 

The fusible link will burn out within 15 seconds if 
current flow through the link is higher than its fusing 
current. 

In the event of a total electrical failure check that 
the fusible link is not burnt out. It may be necessary 
to check the link with an ohmmeter. 

A fusible link will only burn out in the event of a 
short circuit in the vehicle wiring. Locate and repair 
the short circuit before replacing the link. 


NOTE: The link must be replaced with one of the 
specified rating. 


Main fusible link 


Fig. 3—Main fusible link location 


Sub-links 


Some circuits, refer Specifications are also protected 
by sub-links located in the engine compartment relay 
box. 

The sub-links will burn out within one second if 
current flow through the link is higher than its fusing 
current. 

In the event of a sub-link burning out only the circuit 
protected by the link will be isolated. 


NOTE: Only replace the link with one of the 
specified rating. 


Fig. 4—Sub-link location 


FUSES 


Main Fuses 


The main fuse box is located at the right of the 
steering column in front of the drivers seat. Additional 
fuses are located in the engine compartment relay box. 


Main relay 
box 


Fig. 5—Fuse locations 


For fuse capacity and application refer Specifica- 
tions. 


NOTE: Spare fuses are contained in the fuse box 
cover. Only replace a fuse with one of the 
specified capacity. 
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In Line Fuses 


Radio/Cassette 


Located on the audio unit. Remove the unit cover 
panel to gain access. 


ETACS Alarm Relay (where fitted) 


Between alarm relay and the harness to relay. 
Located in console with A/C control unit and cruise 
control unit. 
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COMPOSITION AND CONTENTS OF WIRING DIAGRAMS 


(1) These sections consists of wiring harness diagrams, installation locations of individual parts, circuit diagrams 


and wiring diagram. 


(2) In each of the sections, all specifications are listed, including optional specifications. Accordingly, some specifi- 
cations may not be applicable for individual vehicles. 


Section 


Basic contents 


Wiring harness 
configuration diagrams 


Connector locations and harness wiring configurations on actual vehicles 
are illustrated. 


Single part installation 
position 


Locations are shown for earth points of relays, control units, fusible links, 
fuses, etc. 


Circuit diagrams 


Circuits from power supply to earth are shown completely, classified 
according to system. 

There is a main division into power circuits and circuits classified by system 
The circuits classified by system also include operation and trouble 
shooting hints. 


* Power supply Circuits 


* Circuits from the battery to fusible link, dedicated fuses, ignition 
switch, general purpose fuses, etc. 


* Circuits classified by system 
For each system, the circuits are shown from fuse to earth, excluding 
the power supply sections. 


* Junction block/Jumper connector 
Here is the circuit for the entire junction block or jumper connector 
since only the part of the junction block or jumper connector needed is 
normally show in each circuit diagram. 


Wiring diagram 


All the harnesses and connectors are shown together so that the circuit 
diagrams and wiring harnesses of the entire vehicle can be seen at a glance. 
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HOW TO READ CONFIGURATION DIAGRAMS 


The wiring harness diagrams clearly show the connector locations and harness routings at each site in 


actual vehicles. 


Denotes connector No. 

The same connector No. is used throughout the circuit diagrams to facilitate connector location 
searches. 

The first alphabetical symbol indicates the location site of the connector and a number that fol- 
lows is the unique number. Numbers are assigned to parts in clockwise order on the diagram. 
When the connectors are centralised in one place the connector colours are shown for easy iden- 
tification. 


Example: A - 12 (black) 


— Connector colour 
Number specific to connector (serial number) 
Connector location site symbol 


Luggage compartment 
Tailgate / Trunk lid 
Under rear floor 


A: Engine compartment 

B: Engine and transmission 
C: Dash panel 

D: Instrument panel 

E: Interior 

F: Doors 

G: 

H: 

J: 


А-01Х 


Denotes earth point. 


The mark * shows the 


standard mounting position 
of wiring harness. 


А-17 A-18 А19 A20 


A-22 * 


A-02X A15 
A-03X 
A-04X 
A-05X 
A-06X 
A-07X 
A-08X 
А-09Х 
A-10X A-95 
A-12X A-92 
Жүгі ИІ 
- A-90 
o 
A-85 
A-84 
A-83 
A-82 
A-81 x 
8 / ^ 
A B 
RAK А 
А-79 — 
Оет = 
= ~ ~ о». a 
"oa | 
A-77 /7 7 
А-76 
А73 А-71 A69 


Бараан 


A-68 


Same earth number is used throughout circuit 
diagrams to facilitate search of earth point Refer 
to SECTION 3С SINGLE PART INSTALLA- 


| Denotes a section covered by a 
corrugated tube. 


TION POSITION EARTH MOUNTING 
LOCATIONS for details of earth point. 
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HOW TO READ CIRCUIT DIAGRAMS 


The circuit of each system from fuse (or fusible link) to earth is shown. The power supply is shown at the top and the 
earth at the bottom to facilitate understanding of the current flow. 


Indicates the 
power supply in the 
control unit 

If no voltage is dis- 
played, this indi- 
cates system volt- 
age 


Indicates connector No 
The same No. as the wiring 
harness diagram 15 used 


Indicates power takeout 


If no space is provided to 
show the connector symbol. 
the subjected connector No 
IS expressed with 

and the connector symbol is 
shown т another blank space 


- 
CONTROL ' 
ON] 


An "X" at the end of a 
connector No indicates 
that the connector is con- 
nected to a centralized 
junction that is shown in 
the section "Centralized 
Junction" 


Е. 


In the case of single-pole 
connectors, the terminal 
number and connector 

symbol are omitted. 


SENSOR 
" pue C-10 
Bo C (176° P © 


Indicates the operating 
conditions of the coolant 
temperature switch, etc 


RESISTOR 


Indicates that diagram is 
continued at w on next 


page KX35-AC-VN- DE 


Indicates shield wire. | 
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Indicates that the dia- 
gram is continued from 
7 on the previous 

page 


A broken line indicates 
that these connectors 
are the same intermedi- 
ate connectors 


Indicates terminal No 


RESISTOR 


In case two or more connectors 
are connected to same device, 

marking indicating the same con- 
nector are connected by a broken 
line 


Indicates input/output to/from 
control unit (current flow direc- 
tron} 


| 


Input 
Input — Output output 
Д Д Д 
CONTROL Уу o 
UNIT 


СЕ Еш и ишта] 


Indicates current flow downward 
or upward as controlled by con- 
trol unit 


indicates harness junction where 
wire diameter colour changes 


indicates vehicle body earth 
point. (Same No as that of earth 
point in wiring harness diagram 


and installation locations of indi- 
vidual parts ) 


Indicates that the terminal is a 
spare one in case the device 

[sensor in this case) is not sup- 
plied according to the specifica- 
tions 


Indicates continuity of 
harnesses on both 


pages. 
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MARKINGS FOR CONNECTOR EARTHING 


І ON 
SWITCH (161) RESISTOR 


n 
m 


VALUE o 


A-12 


er ae | 


SENSOR 
C-35 


N 


18А0109 


Мо Item Symbol Contents 
Connector l Male Double connector contour lines indi- 
marking cate male connector terminals and 
single contour line indicates female 
terminals as illustrated here. 
- Female 
Connector 2 The symbol indicates the connector | 
symbol as viewed from illustrated direction. | 
marking At the connection with a device, the | 
connector symbol on the device side | 
| is shown, and for an inter iat 
" | is shown, and for termediate | | 
Intermediate \ С | fefefe connector, male connector symbol is 
connector C Ч [5 161718 shown. 
| 
! 
I 
КОНА ths \ ; 
| 
Duas 1640333 em | 
Connector 3 Direct connection type A connection between a device and | 
connection | connector on the harness side is 
. i в. ` " . . 
marking | either by direct insertion in the 
device (direct connection type) or 
by connection with a harness connec- ; 
В TRE Же ________ ter on the device side furnished | 
4 Harness connection type (harness connection type). The two | 
types are indicated as illustrated. | 
M | 
FATA | 
1640334 
5 | Intermediate connector 
І 
| 
| À 
16A0339 
Earth 6 Body earth | x | Earth is either by body earth, device | 
markings Зей t = Ac earth or control unit interior earth. | 
> ro ` These are indicated as illustrated. | 
42 ыо Е | 
1640136 
7 


SYMBOLIC MARKS 


Devices appearing in circuit diagrams are indicated by the following symbols. 
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Battery 


Body earth 


| 


Single bulb 


9 


Resistor 


Diode 


£ 
4 


Capacitor 


l 
1 


Fuse 


Е 


Equipment earth 


и 


Dual bulb 


€ 


Ts » т 
Variable resistor 


Zener diode 


Crossing of wires without 
connection 


e 


ECU interior 


DEO 


-40— | 


en — 


| Fusible link earth Speaker Transistor Crossing of wires with 
connection 
t Pais - - 

© Connector Motor Horn Pulse generator Buzzer Chime 
| І 

Female side 

Male side 

Thyristor Piezo-electric device| Thermistor diode | Light emitting Photo diode Photo transistor 


M 


WIRE COLOUR CODES 


Wire colours are identified by the following colour codes. 


|... Code Wire colour Code | ~ Wire colour — 
MES in Black. = PK ~ Pink 
| BR | Brown R . Red 
G Green Е UL _ Light blue 
GY ` _ Grey _ V Violet 
L .. Blue W White 
LG _ Light green Y Yellow 
TA O Orange í í J|  .— — |] iy ee и 


NOTE 


If a cable has two colours the first of the two colour code characters indicates the basic colour (colour of the cable coat- 
ing) an the second indicates marking colour. 


Example: 


«F» 1.25 


| 
| 
| 


G-B 


€—— s 


Marking colour 


Basic colour 


Wire size (тт?) 


(1) No code indicates 0.5 mm? (0.0008 in’). 
(2) Cable colour code in parentheses indicates 


0.3 mm* (0.0005 іп?) 


I<F>: Flexible wire 


<T>: Twisted wire 
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ABBREVIATION SYMBOLS 


The abbreviation symbols used in wiring diagrams are defined below. 


Abbreviation Meani Abbreviation | Meani | 
symbol caning symbol еапшр | 
ABS Anti-lock brake system ILL Hlumination lamp | 
ELC-4 A/T Electronic control 4-speed automatic IND Indicator lamp | 
_ Ces J/C Jumper connector 
GND Earth ИВ | Junction block 
ETACS Electronic time and alarm control SRS Supplemental 
ECS ACTIVE-electronic control suspension Restraint System | 
| | 
Abbreviation symbols used for combination meters 
| Abbreviation Abbreviation | 
| symbol Meaning symbol Meaning 
| ABS Anti-lock brake system warning lamp OIL Oil pressure warning Jamp 
BEAM Upper beam indicator lamp P/BRAKE Parking brake indicator lamp 
BRAKE Brake warning lamp REED Reed switch (vchicle specd sensor) 
CHECK ENGINE | Check engine warning lamp SPEED Speedometer 
___ Сна Charging warning lamp TACHO | Tachometer 
DOOR Door warning lamp T/GA | Engine coolant temperature gauge 
F/GA Fuel gauge MEM TURBO Turbo indicator lamp di ND s 
FUEL Fuel (remaining) warning lamp TURN (LH) Turn signal indicator lamp (L.H.) — | 
HAZARD Hazard warning indicator lamp TURN (RH) Turn signal indicator lamp(R.H.) 
Abbreviation symbols used for switches and relays 
“Name of | Abbre- Name of | Abbre- | 
switches | viation Operation switches | viation Operation | 
апа relays | symbol and relays | symbol 
Dimmer/ LO Low beams ON LO Blower operates at low speed | 
passing = | 
switch HI High beams ON ML Blower operates at medium 
Blower low speed 
TAIL Position, tail, licence-plate and 
Lighting instrument panel lamps ON switch MH Blower operates at medium 
switch f= = high speed 
HEAD | Headlamps ON miu I C A ME, 
HI Blower operates at high speed 
Room Room lamp ON when a door is E pesi 48 : — з, : 
lamp DOOR | open Air ECONO | Ist pos (economical operation). ` 
switch conditioner " RISUS Peel 
mS T switch DRY 2nd pos (full load operation) 
Condenser fan motor operates at ec 
Condenser HI high speed Wiper LO Wipers operate at low speed 
fan motor — - --- 
control switch HI Wipers operate at high speed 
relay LO Condenser fan motor operates at aie сыы © ан Lene 
low speed speed INT Wipers operate intermittently 
LEN A res | 
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Abbreviation symbols used for switches and relays continued 


| Name of Abbre- Name of Abbre- 
switches viation Operation switches viation Operation 
| and relays symbol and relays symbol 
| | 
Turn LH L.H. turn signal lamps ON Remote LH L.H. mirror operates 
signal control 
| Switch RH R.H. turn signal lamps ON mirror 
- switch RH R.H. mirror operates 
Power UP Window closed 
window UP Sunroof tilted up m 
switch DOWN Window opened Sunroof DOWN Sunroof tilted down ` 
-— ——À —— switch OPEN Sunroof slides open 
Door lock | CLOSE Sunroof slides to close 
| actuator/ | LOCK Door locked 
| Door lock 
control ON Switched on 
unit/Door UN/ Others - = - 
cylinder LOCK Door unlocked OFF Switched off 


APPLICABLE MODEL CATEGORIES 


The applicable model categories are indicated below for easy identification. 


Division Contents | 
4654 m Indicates vehicles with 4G54- SOHC engine i | | 
| 6672 I Indicates vehicles with 6G72- SOHC engine Е 
МРІ | ? Indicates vehicles with multi-point injection 
| “SOHC | Indicates vehicles with single overhead camshaft engine — — i 
® T/C Indicates vehicles with turbocharger 
i AIC Indicates vehicles with air conditioner | 
A/T | Indicates vehicles with automatic transmission | | 
M/T | Indicates vehicles with manual transmission B | 
| 2WD. Indicates front wheel- drive vehicles = 
Е TCS) i Indicates vehicles with Total Control System | 
MOT | New Zealand Ministry Of Transport vehicles | 
SRS i Indicates vehicles v with Supplemental Restraint System (Air Bag) 
4WD и Indicates 4 wheel-drive vehicles 
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SECTION 3B — WIRING HARNESS 


CONFIGURATION DIAGRAMS 


OVERALL WIRING DIAGRAM 
Seda: xb RR ee aux ds dr Een d RR E e а RE Л 


ENGINE COMPARTMENT 


4654 4 cylinder SOHC-MPI .. oa eg mU 
4G54 4 cylinder SOHC-Carburettor 
6G72 6 cylinder SOHC-MPI (without ECS) 
6G72 6 cylinder SOHC-MPI (with ECS) 


ENGINE and TRANSMISSION 


4654 4 cylinder carburettor.............. EY OED GS I eS 
4054 4 cylinder ЗОНС-МРЕ ............. алав а uk 
607 6 cylinder SOHC MIP I ............... ende БӘСЕ 
DASILPANELD.z 4 sn ыктарермаан TS BOLO Sere nb 


INSTRUMENT PANEL... Re EE a BE eas 


INTERIOR 


Sedat used d od erie ERE Dp at SL ws ee Wi vee: gy Wand Marie 


Сат ud uctus Sade are, Siete wm АЕ МАИ 


Trünk ld: 5 ov eee Bee a ТЫ Sce Ovx И.Д ЕШ 


Sedane соға ЫМ tems me moo teet tS уо УНЫ es 


Page 
Number 


54-3B-2 
54-3B-4 


54-3B-6 
54-3B-8 
54-3B-10 
54-3B-10 


54-3B-14 
54-3B-15 
54-3B-16 
54-3B-18 
54-3B-20 
54-3B-22 
54-3B-24 
54-3B-25 
54-3B-26 


54-3B-27 
54-3B-28 


54-3B-29 
54-3B-30 


54-3B-2 


1 OVERALL WIRING DIAGRAM 


Sedan Vehicles without «ABS or SRS» 


5seuJeu билм 2/у 
ssəusey билм |011uoO 


sseuJeu билм sseuJeu билм sgy 
шәшшейшоо әбеббпу 
| «(H1) sseuieu Hum 
100P једн 


| «(НЛ) sseujeu билм 


ajqeo Aiayjeg 


ssauJeu билм 1u0J4 


ѕѕәшец бишм рі једн ssouieu BULIM 


ssouJeu болм Apog jaued 1ueuuninsu| 


sseujeu билм ашпа jan4 sseuJeu бишм ООН 


NOTE 


(1) These illustrations show only major wiring harnesses 


(2) * also equipped at the right side 
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«Sedan Vehicles with ABS or SRS». 


OSOONSE 


уџашиедшоо a6e66nq 


ssausey бишм pij једн 


SsouJeu билм 
ро sseuJeu билм 9/у 


(HI) ssawey бшллл sseuJeu бишм [одоод 
„ (47) sseujeu билм зоор 10019 


оор Jeay У AUS ajqeo Ajeneg 


ssawey билм 10019 


sseuJeu билл 
sseuJeu билм АРОН jaued 1ueuinaisul 


sseuJeu бишм ашпа jany SsouJeu билм ОН 


NOTE 


(1) These illustrations show only major wiring harnesses 


(2) * also equipped at the right side 
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OVERALL WIRING DIAGRAMS 


Wagon «vehicles without ABS or SRS> 


(epis yal) $$әшец  $$әшец (epis yal) $$әшец бишм 
,Sseujeu билм бишм бишм ,Sseujeu билм 104009 
зоор 1eaH jang Apog JOOP 1u013 


Ajquiasse 
ајаео Auayeg 


sseujeu бишм шо 
ssoujeu болм 


dE sseujeu билм 
jaued 

jueuinuisu| M 

SsauJeu SseuJeu Jeuonip лу 


билм једн билм јоон 
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OVERALL WIRING DIAGRAMS 
Wagon «vehicles with ABS or SRS> 


(epis joel) ssawey X ssouJeu (apis yal) 
.sseujeu Bum бишм бшлм „ЅѕәиЈец болм 
100p једн јепУ Крод 100P шо 


ssowey BuuiM 


ајебнеј ѕѕәшец билм 
jaued 
шәшпдиц| 
$$әшец $$әшец 
Buum JeaH бишм јоон 
SsouJeu 
билм Apog 


ѕѕәшец билм 
10ди09 


Á|quiesse 
ejqeo Auayeg 


ssawey Вишм шоң 


ѕѕәшец Buuiw 
заџорџоз лу 
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2 Engine Compartment 


MPI 4 Cylinder Pis 
' 2 А-15 А27 A17 A418 A49 А20 A21 A22 
| Connector Aen S 

Symbol A-05X 


A-12X 
A-13X 
A-14X A-95 


A A-06X | 
A nan ыы |] 

A-09X PK р киип 

А-10Х 6 NS қ iD 


A-07X > Refer to CENTRALISED JUNCTION 


A-15 Side turn signal lamp (RH) 

A-16 - 

A-17 Pulse generator <A/T> 

A-18 Kickdown servo switch <A/T> A-77 
A-19 A/T fluid temperature sensor <A/T> 

A-20 Windshield wiper motor 

A-21 Brake Pressure Switch 

A-22 Air flow sensor 

A-23 - P 
A-24 Auto cruise control actuator А-46 Front Position Lamps (LH) 
A-25 _ A-47 

A-26 А to ] Headlamp (LH) 


A-27 Variable resistor «New Zealand models» A-487 - | 
A-28  - А-49 Front impact sensor (LH) <SRS> 


A-29 Ignition timing adjustment connector A-50 - 
A-30 ~ о A-51 Dual pressure switch <A/C> 


A-31 Fuel pump check connector 
oon: ДЗ КЕМЕ A-3 - 


A-33 Side turn signal lamp (LH A-54 - 
A-34 3 DE A-55 Condenser fan motor <А/С> 
to \ 5 A-56 2 


А-39 A-57 
A-40 š to Horn 
A-41 Front turn signal lamp (LH) 


А-42 - A-61 
A-43 to 1 


€ TRKR54004 


A-73 A-74 A-69 
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А-24 А-29 А-31 mn 


A-33 


A-99 
A-96 


A-103 


A-98 


anne 
A-102 
A-100 


A41 


A-46 


A-47 


A-48 
A-57 
A-58 


——s e 


| 


Alc wiring harness een on 


<Dealer fitted A/C > A-81 Front position lamp(RH) 
A-82 Front wiring harness and battery cable 


A-55 combination 
A-83 - 
A-84 Front turn signal lamp (RH) 
A-85  - 
A-86 Front impact sensor (RH) «SRS» 
A-87 
to ] - 
A-89 
A-64 - A-90 Starter relay <1992,1993 models> 
A65  - AST. > 
A-66  - A92 - 
А-67 - A-93  - 
A-68  - A-94  - 
A-69 Radiator fan motor A-95 Front wiring harness and control wiring 
A-70 E harness combination 
A-71 > А-96 No connection 
A-72 - А-97  - 
A-73 . Windshield washer motor A-98 Ignition coil 
A-74 . Rear window washer motor «Wagon» A-99 Noise filter 
A-75 - A-100 Hood switch «1992,1993 models» 
A-76 Я A-101 Theft alarm horn «1992,1993 models» 
A-77 А/С hom and front horn combination «dealer fitted A/C» A-102 - А 
А-78 - A-103 Power transistor 
A-79 Remark 
to j Headlamp (RH) For details concerning the earth point (example, Ell 
A-80 refer to P.3C-7) 


54-3B-8 


2 Engine Compartment 

4 Cylinder engine with Carburettor 

A-01X 

Connector A-02X 
Symbol A-03X 


A-04X 
| A-05X 
| A-06X 
и А-07Х 
A-08X 
A-09X 
A-10X 
A-12X 
A-13X 
A-14X A-95 


A-15 А-17 A-18 A-19 A20 A21 


A-07X > Refer to CENTRALISED JUNCTION 


A-15 Side turn signal lamp (RH) 


A-17 Pulse generator <A/T> © TRKR54002 
A-18 Kickdown servo switch <A/T> 

A-19 A/T fluid temperature sensor <A/T> E А-73 A-74 А-69 

А-20 Windshield wiper motor 


A-21 Brake Pressure Switch 
A-22 - A-46 Front Position Lamps(LH) 


A-24 " to ) Headiamp (LH) 
A-25 š A-48 

A-26 - A-49 - 

A-27 - A-50 А 


А-29 - A-52 - 
A-30 Vacuum switch A-53 - 
A-31 - A-54 E 
A-33 Side turn signal lamp (LH) A-56  - 
A-34 A-57 

to ] | to ] Horn 
A40 A-60 


A41 Front turn signal lamp (LH) A-61 
A-42 to = 
to - A-63 


A-30 
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A-90 


A-64 
A-65 
A-66 
A-67 
A-68 
A-69 
A-70 
A-71 
A-72 
A-73 
A-74 
A-75 
A-76 
A-77 


A-78 
A-79 
to 
A-80 


Radiator fan motor 


Windsheild washer motor 
Rear window washer motor <Wagon> 


A/C horn and front horn combination 
«dealer fitted A/C> 


} Headlamp (RH) 


J s s 
Р 


Alc wiring harness 
« Dealer fitted A/c > 


A-33 


A-96 


A-97 
A-99 
A-98 


A-46 
A-47 


A-48 
A-57 


OTRKR5400 A 51 
A-81 Front position lamp(RH) 
A-82 Front wiring harness and battery cable 
combination 
A-83 - 
A-84 Front turn signal lamp (RH) 
A-85  - 
A-86  - 


A-93 - 

A-94 - 

A-95 Front wiring harness and control wiring 
harness combination 

A-96 No connection 

A-97 Ignition coil harness and control harness 
combination 

A-98 Ignition coil 

A-99 Noise filter 


For details concerning the earth point (example, 
B refer to P.3C-7) 
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2 Engine Compartment 


MPI 6 Cylinder without ECS А-01Х 
А-02Х А-15 А-27 А-17 A18 А19 А20 А21 A22 


Connector А-03Х 
Symbol ' A-04X 
A-05X 

A | A-06X 
| A-07X 


Ban > A-08X 
A-09X 
A-10X 
A-12X 
A-13X 
A-14X A-95 
L6 | 
А-84 
А-82 
A-86 Х 
A-01X А-81 TAS — <= g 
A-02X B < way 
ney “зыта” 


UM 
W M 
\ . 


“° 
A-03X е, .% 
A-04X А-79 524 


A-05X 

No mo. 777 

A-07X e Refer to CENTRALISED JUNCTION ` 2 МА“ 
— 


A-15 Side turn signal lamp (RH) 


A-16 @TRKR54005 


A-17 Pulse generator <A/T> A-77 
A-18 Kickdown servo switch <A/T> 
A-19 АЛ fluid temperature sensor <A/T> 


A-20 Windshield wiper motor 
A-21 Brake Pressure Switch A-46 «From 1993 Magna & NZ MODELS» 


А-22 Air flow sensor Front Position Lamps (LH) 


A-73 A-74 A-69 


A-23 - A-47 
A-24  Auto-cruise control actuator to Headlamp (LH) 
А-25  - A-48 
A-26 3 A-49 Front impact sensor (LH)<SRS> 
A-27 Variable Resistor «New Zealand models» A-50 Front position lamp (LH) «1992 & 
A28  - 1993 Australian models» 
A-29 Ignition timing adjustment connector А-51 Dual pressure switch <А/С> 
A30. - A-52 - 
A-31 Fuel pump check connector A-53 : 
A-32 i E A-54 A/C compressor 
A-33 Side turn signal lamp (LH) A-55 | Condenser fan motor <А/С> 
A-34 А-566 - 
to - A-57 
A-39 to Horn 
A-40 Emergency Lamps <MOT> A-60 
A-41 Front turn signal lamp (LH) A-61 
A-42 to - 
to ] - А-63 
А-45 
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A-33 


| 


ГА © TRKR54006 


A iring harness 
е Pe Ајс > A81 «From 1993 Magna & NZ models» 


Front position lamp(RH) 
A-40 A-55 A-54 A-82 Front wiring harness and battery cable 
combination 


A-51 


A-83 - 
A-84 Front turn signal lamp (RH) 
A-85 - 
A-86 Front impact sensor (RH)«SRS» 
A-64 - A-87 
A-65 - to ] 2 
А-66  - А-89 
А-67 - А-90 - 
А-68 - A-91 : 
A-69 Radiator fan motor A-92  - 
A-70 - A-93 - 
A-71 = А-94 - 
A-72 - A-95 Front wiring harness and control wiring 
A-73 . Windsheild washer motor harness combination 
A-74 . Rear window washer motor<Wagon> A-96  - 
A-75 - A-97 Ё 
A-76 Front position lamp (RH)«1992,1993Australian A-98  - 
models» A-99 
A-100 - 
A-77 А/С harness and front harness combination A-101 - 
<dealer fitted A/C> A-102 ~ 
A-78 š A-103 - 
A-79 Remark 
to ) Headlamp (RH) For details concerning the earth point (example, 
A-802 - ЕЙ refer to P.3C-7) 
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2 Engine Compartment 


А-15 A27 A37 A18 А-19 


A-74 А-73 А-72 А-69 


МРІ 6 Cylinder with ECS A-01X 
A-02X 
| Connector | A-03X 
i Symbol | A-04X 
А-05Х 
А А-06Х 
А-07Х 
bate A-08X 
A-09X 
A-10X 
A-12X A-96 
A-13X 
A-14X A-95 
[6] 
А-90 
А-89 
А-01Х А-88 
А-02Х А-87 
А-03Х А-84 
А-04Х А-82 
А-05Х А-86 
А-06Х 
A-07X > Refer to CENTRALISED JUNCTION A-81 
A-09X A-80 
A-10X 
A-11X A-79 
A-12X 
A-13X 
A-14X ADY 
A-15 Side turn signal lamp (RH) A-60 
A-16 - 
А-17 Pulse generator <А/Т> 
A-18 | Kickdown servo switch <A/T> 
A-19 A/T fluid temperature sensor <A/T> 
A-20 | Windshield wiper motor -76 
A-21 Brake fluid level sensor «ABS» or Brake 
pressure switch «Non ABS» 
А-22 Air flow sensor A-75 
A-23 ACTIVE-ECS front solenoid valve 
A-24 Auto-cruise control actuator 
A-25  - 
A-26 Master cylinder and control harness combination 
«without ABS» A-47 
A-27 Variable resistor«New Zealand models» to 
ае A-48 
A-29 Ignition timing adjustment connector A-49 
A-30 i A-50 
A-31 Fuel pump check connector A-51 
A-32 = A-52 
A-33 Side turn signal lamp (LH) A-53 
v] A-54 
to - 
ЕЕ m 
АО т А-57 
А-41 Front turn signal lamp (LH) to ) 
о} | А-60 
А-45 а 
А-46 Front Position Lamps(LH) and Front harness A-63 


combination «Australian models» Front position 
lamp (LH) «New Zealand and 1994 Australian 
models» 


А-20 А-26 А-22 A-21 А-24 


© TRKR54007 


A-63 А-62 A-61 


Headlamp (LH) 


Front impact sensor (LH) <SRS> 
Front position lamp (LH) «1992,1993 Australian models» 
Dual pressure switch <A/C> 


A/C compressor 
Condenser fan motor<A/C> 


Horn 
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A-24 A-29 A-31 || А-23 А-32 


m 
9a » a s e n mu m a B S и Cr NE 


OTRKR5408 Д.51 


A-55 A-54 A-52 

A-64 - A-85 Е 
А-65 - А-86 Front impact sensor (RH) <SRS> 
A-66 - A-87 ACTIVE-ECS return pump relay 
A-67 - A-88 ACTIVE-ECS compressor relay 
A-68 - A-89 ACTIVE-ECS solenoid valve relay 
A-69 Radiator fan motor A-90 Starter relay 
A-70 - A-91 - 
A-71 - A-92 - 
A-72 Active-ECS flow control solenoid valve A-93 - 
A-73 Windsheild washer motor A-94 - 
A-74 АСТІМЕ-ЕС5 return pump A-95 Front wiring harness and control wiring 
A-75 ACTIVE-ECS pressure switch 1992,1993 harness combination 
A-76 Front position lamp (RH) «Aust models» A-96 ABS speed sensor (Front: RH) 
A-77 - A-97 - 
A-78 - A-98 - 
A-79 Headlamp (RH) A-99 - 
A-80 - A-100 Hood switch 
A-81 Front position lamp(RH) & front harness 1992,1993 A-101 Theft alarm horn 

«Aust models» front position lamp(RH)«NZ models» A-102 Theft alarm horn 

and «1994 Aust models» A-103 - 
A-82 Front wiring harness and battery cable 

combination Remark 
A-83 - For details concerning the earth point (example, 


A-84 Front turn signal lamp (RH) ЕЙ refer to P.3C-7) 


32B- 5-2 


(2) Check connectors and lock lever for damage, and 
terminals for deformities, refer Fig. 4. 


Lock lever 


1380704 


Fig. 4 — SDU lock lever 


Air Bag Module 


(1) Check pad cover for dents, cracks or deformities, 
refer Fig. 5. 


Pad cover 


Fig. 5 — Pad cover 


(2) Check hooks and connectors for damage, 
terminal deformities and harness for binds, refer 
Fig. 6. 

(3) Check air bag inflator case for dents, cracks or 
deformities, refer Fig. 6. 

(4) Install air bag module to steering wheel to check 
fit or alignment with the wheel. 


Air bag inflator case 


Fig. 6 — Air bag module underside 


Clock Spring 


(1) Check clock spring connectors and protective 
tube for damage and terminals for deformities, refer 
Fig. 7. 


To air bag module 


To SRS diagnosis unit 


Fig. 7 — SRS clock spring 


(2) Visually check the case and the gears for damage, 
refer Fig. 8. 


19F0089 


Fig. 8 — Clock spring gears and case 


Steering Wheel, Steering Column and 
Intermediate Joint 


(1) Check wiring harness (built into steering wheel) 
and connectors for damage and terminals for deform- 
ities. 

(2) Install air bag module to check fit or alignment 
with steering wheel. 

(3) Check steering wheel for noise, binds or difficult 
operation and excessive free play. 


Harness Connector 
(Body and Front wiring harness) 

Check harnesses for binding, connectors for damage, 
poor connections, and terminals for deformities. 
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4 Cylinder МРІ engine and Transmission 


———E 


| Connector 
Symbol 


B 


B-07 B-10 B-01 B-04 


© TRKR54009 


B32 g 54825 B-24 
B-01 Engine coolant temperature gauge unit B-19 = 
B-02 Engine coolant temperature sensor (for engine B-20 - 
control) B-21 Alternator 

B-03 - B-22 Alternator 
B-04 Crank angle sensor and top dead centre sensor В-23 - 
B-05 Idle speed control sensor B-24 Starter 
B-06 A/C compressor B-25 Starter 
B-07 Throttle position sensor B-26 Back up lamp switch <M/T> 
B-08  - B-27 Inhibitor Switch <A/T> 
B-09 - B-28 ELC-A/T control solenoid valve 
B-10 Detonation sensor B-29 Injector No. 2 
B-11 B-30 Injector No.4 

to } - B-31 - 
B-13 B-32 Engine oil pressure switch 
B-14 Injector No. 3 B-33 
B-15 Injector No. 1 to ] - 
B-16 - B-44 
В-17  - B-45 . Oxygen Sensor «Australian models» 
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6 Cylinder MPI engine and Transmission 


| Connector 
Symbol 


B-01 
B-02 
B-03 
B-04 
B-05 
B-06 
B-07 
B-08 
B-09 
B-10 
B-11 


B-25 


Engine coolant temperature gauge unit 
Engine coolant temperature sensor (for engine control) 


Crank angle sensor and top dead centre sensor 
Idle speed control servo 


Throttle position sensor 

Control wiring harness and injector wiring harness combination 
Detonation sensor 

Variable induction servo 


= = = << — = = ~ 
о (O O + O) Q! + о 


o = = = ош ош U U D U 


NN № 
nope 


Variable induction control servo 
Injector No. 5 


Injector No. 3 = 
Injector No. 1 -= 

Power steering oil pressure switch 
Ignition coil 

Capacitor 


Power transistor 


Alternator 
Alternator 
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B-23 
B-24 
B-25 
B-26 
B-27 
B-28 
B-29 
B-30 
B-31 
B-32 
B-33 


B-11 B-12 B-18 B-17 


B-29 


B-30 


B-22 B-21 


Starter 

Starter 

Back-up lamp switch <M/T> 
Inhibitor switch « A/T » 

ELC-4 A/T control solenoid valve 
Injector No. 2 

Injector No. 4 

Injector No. 6 


B-31 


© TRKR54026 


B-34 
to ) | 
В-40 
В-41 
В-42 Engine coolant temperature switch 
«LHD» (for A/C compressor control) «Auto temp 
control» 
Remarks 
(1) For details concerning the earth point (example: Ж 
refer to P.3C-7.) 
(2) The mark * shows the standard mounting position of 
wiring harness. 
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Dash panel C-26 
C-27 
C-28 
Connector 
Symbol 


C20 C316 C24 C-14 


с22С21 C17 C28 С 


kas; gaa 
C-35 | C37 


— 


C C-136 


C-01 Body wiring harness and front wiring harness C-30 
combination <SRS> C-31 
C-02 Diode (ABS circuit) «1992,1993 models» C-32 
C-03 Body wiring harness and front wiring harness C-33 
combination C-34 
C-04 — C-35 
C-05 Body wiring harness and front wiring harness C-36 
combination <ACTIVE-ECS> 
C-06 | С-37 
to | ETACS unit C-38 
C-07 | to 
C-08 Accelerator pedal switch «1992,1993 models» С 39 
C-09 Stop lamp switch C-40 
C-10 — C-41 
C-11 Clutch pedal switch «Auto-cruise control С-42 
M/T>or C-43 
Jumper Connector (Auto-cruise control A/T) C-44 
C-12 | С-45 
to Clock spring <585> C-46 
C-13 | to 
C-14 Body wiring harness & control wiring harness С-48 
combination C-49 
C-15 — C-50 
C-16 Body wiring harness and A/C wiring harness С-51 
combination to 
C-17 — C-53 
C-18 Body wiring harness & clockspring wiring<SRS> С-54 
C-19 ELC-4A/T control unit <carby> C-55 
C 20 C-56 
to | ELC-4A/T control unit C-57 
C-21 | С-58 
С-22 IMMOBILISER UNIT <CARBY> C-59 
C-23 — C-60 
C-24 Jumper connector «M O T» C-61 
C-25 Jumper connector «M O T» C-62 
C-26 C-63 
to Engine control unit C-64 
C-28 C-65X 
C-29 Body wiring harness and front door wiring to 
harness (RH) combination C-67X 


ROE 97: % BX 
КА 2 ме d 
C34 / | / A Š 
` V tx N 
C-36 | caa 5 | 8 


C-39 
C38 ceo ca B 


Engine control relay 

EES Relay «carby» 

IMMOBILISER UNIT <МРІ> 

Diode (for ABS circuit) 

Oxygen sensor <6 cylinder> 

Antenna switch 

Body wiring harness and control wiring 
harness combination <ACTIVE-ECS> 
Defogger switch 


Cigarette lighter 


Engine immobiliser relay <Carby> 
ACTIVE-ECS SWITCH 

Horn relay <SRS> 

Cigarette lighter illumination lamp 
Remote control mirror switch 
Auto-cruise control unit 


Audio 


Hazard warning switch 
2 way radio <M O T> 


Column switch 


Ignition switch 

Key reminder switch 
Foot lamp (RH) 

Foot lamp (LH) 

Trunk lid opener switch 


Rear wiper and washer switch <wagon> 


Diode (ACTIVE-ACES circuit) 
Diode (theft alarm) 


Refer to CENTRALIZED JUNCTION 
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ON 0000 


29 
22720137 
C-67X 


Junction 
block 


« TRASA 


Ul gn | ы 
GI КӘ 22 


Воду wiring harness апа топ! door wiring 
harness (LH) combination 


Heater control panel assembly 


Mode seiection damper control motor 

Air mixing damper control motor 

Power transistor <auto> or resistor «man» 
Water temperature sensor 

rin thermo sensor 

Air inlet sensor 

Air selection damper control motor 

Blower motor 

Blower motor high reiay 

A/C control unit «man» 


A/C control unit «Auto» 


A/C wiring harness and Jumper harness 
connector «Dealer fitted A/C» 

Front wiring harness and junction block 
combination 

Roof wiring harness and junction block 
combination 

Front wiring harness and junction block 
combination 

instrument panel wiring harness and junction 
block combination 

Defogger relay 

Blower motor relay 

Diagnosis connector 

Diagnosis connector Immoblisation 


Vehicies with air conditioner 


Junction block 


(Front) 


‚ DaKH SAO 14 


C-98 


- 
т 


ооооо 
Ф (45000590 


= 
ту 


——— 


о оо 990990900 
Qo 
ол 


à 
о 
м 


C-138 
C-139 
C-140 


Remarks 


(Rear) 


Body wiring harness and junction block 
combination 


Body wiring harness and junction 
block combination 


Diode (theft alarm) 

Heater control panel assembly «man- 
Door Key illumination control unit 
Resistor 

Theft alarm hazard relay 


Diode harness and body harness combination 


(ABS circuit) «1992,1993 models» 

Body wiring harness and front door wiring 
harness (LH) combination 

Body wiring harness and front door wiring 
harness (RH) combination 

Rear intermittent wiper relay «wagon» 
Diode (theft alarm) 

Radio jumper harness and body harness 
combination 


(1) For details concerning the earth point (example: 17) 
refer to Р.ЗС-7 
(2) The mark ж shows the standard mounting position of 
wiring harness. 
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Instrument Panel 


. Connector 
| Symbol 


D-05 D-04 D-03 D-02 D-01 D-16 
| | 


\ | / 70-14 | 


D-01 D-11 Body wiring harness and 
to ] Combination meter instrument panel wiring harness combination 
D-03 D-12 Rheostat 
D-04 Clock D-13 Auto-cruise control switch <SRS> 
D-05 Photo sensor D-14 . Auto-cruise contro! main switch 
D-06 Control wiring harness and instrument panel D-15 Front speaker (LH) 
wiring harness combination <A/T> D-16 Front speaker (RH) 
D-07 Glove box lamp switch 2-17 = Squib <SRS> | 
D-08 Glove box lamp D-18 
D-09 Body wiring harness and to ] Radio remote control <SRS> 
instrument panel wiring harness combination D-19 
D-10 - D-20 Horn switch <SRS> 


ONU IM! 
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Interior 


КЕГЕН oe = 
Connector | 
Symbol 


E-07 E-08 E-11 


E-02 


= E-13 


E-29 
E-12 “ 
Е-42 
Earth cable /” 
(under floor) | "e 
£ #2 2 Ad 
Ж % 43 y © TRKR54017 
AR Ly Жа 
c py > | _ | i 
*2 —S NM 
E23 20 E20E19 | F?? |ЕЗ4 E67 E-14 
E-24 Е-31 
Е25 3 E-33 
E-01 - E-22 Front door switch (LH) 
E-02 Map lamp E-23 
E-03 - to Body wiring harness and ABS 
E-04 E-24 2 wiring harness combination 
E-05 
E-06 - E25  - 
E-07 Interior temperature sensor «Auto temp» E-26 Door lock control relay 
E-08 Room lamp E-27 Body wiring harness and roof wiring harness 
E-09 ë combination 
E40  - E28  - 
E-11 Front door switch (RH) E-29 Overdrive switch <A/T> 
E-12 Roof harness and body combination «M O T» E-30 Power/Economy changeover switch <A/T> 
E-13 Rear door switch (RH) E-31 
E-14 Rear door switch (LH) to SRS Diagnosis unit 
E-15 E-34 
to ) - Е-35 - 
Е-18 Е-36 - 
Е-19 Parking brake switch E-67 Fuel harness and body wiring harness 
combination «wagon» 
E-20 Front ashtray illumination lamp harness 
E-21 - 


54 -3B - 23 


«Vehicles with power seat» 


E-45 
E-53 
E-44 
E-57 
E-40 
S< 
© TRKR54018 

E-55 - 

E-56 - 

E-57 Slide position adjusting motor (Drivers side) 
Slide position limit switch (Driver's side) E-58 
Reclining position limit switch (Driver's side) to ) 5 
Emergency lamp switch «M ОТ> E-61 
- E-62  - 
Rear height limit switch (Driver's side) E-63 - 
Body wiring harness and power seat wiring E-64 = 
harness combination (Driver's side) 
Power seat switch (Driver's side) 

Remarks 
Reclining position adjusting motor (Driver's side) (1) *': Vehicles without ABS ог SRS 
Rear height adjusting motor (Driver's side) (2) “2: Vehicles with ABS ог SRS 


Front height limit switch (Driver's side) 


Front height adjusting motor(Driver's side) 


54 - 3B - 24 
Interior Wagon 
Connector 
Symbol | 


E-102 E-100 E-101 


«ха va illo 
бы 


— Кк-——= 


Body wiring harness and rear wiring harness combination 

Body wiring harness and rear wiring harness combination 

Rear wiring harness and tailgate wiring harness 'A' combination 
Rear combination lamp (right side) 

Rear combination lamp (right side) 

Rear combination lamp (left side) 

Rear combination lamp (left side) 


Cargo compartment light 
Rear speaker (right side) 
Rear speaker (left side) 
Motor antenna 


] ABS control unit 


E-106 ABS Diagnosis code erasure connector 
E-107 - 
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Doors 


—— 
Connector 
Symbol 


| Е 
| Е-01 Ғ-02 F-05 F-04 Ғ-35 Ғ-36 Ғ-07 Ғ-08 Ғ-09 F-11 


| 


~ 


| 


К 


F-25 F-06 F-24  F23 Ғ-22 Е-21 F-20 F-18 F-17  F16 F-15 Е-14 
F-01 Door mirror (R.H.| F-20 Rear power window (L.H.) 

F-02 Door speaker (R.H.1 F-21 ABS wiring harness and rear door wiring 

F-03 - F-22 harness (L.H.) combination 

F-04 Front power window switch F-23 Door lock actuator (Front: L.H.) 

F-05 Power window motor (Front: R.H.) F-24 Door lamp (Front: L H.) 

F-06 Door lock key cylinder switch (LH) F-25 Power window motor (Front: L.H.) 

F-07 Door lamp (Front: R.H.) F-26 Door mirror (L.H.) 

F-08 Door lock actuator (Front: R.H.) F-27 Door speaker (L.H.) 

F-09 Rear power window switch F-28 - 

F-10 - F-29 Front power window switch 

F-11 Power window motor (Rear: R.H.) F-35 Door key illumination assembly(RH) or receiver 
F-12 Door lock actuator (Rear: R.H ) assy <ETACS> 

F-13 Door lamp (Rear: R.H.) F-36 Keyless entry control unit 

F-14 Body wiring harness and rear door wiring 

F-15 harness (R.H.) combination Remark 

F-16 Door lock actuator (Rear: L.H ) The mark ж shows the standard mounting position of 
F-17 Door lamp (Rear: L.H.) wiring harness. 


F-18 Power window motor (Rear: L.H.) 
F-19 - 
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Sedan luggage compartment 


Connector 


G-01 G-02 


G-30 


Defogger 
earth 
G-28 
6-27—77 
7755. 
G-01 Defogger (-) 
G-02 Rear speaker (L.H) 
G-03 Keyless entry control unit «from 1994 models» 
G-04 . Jumper link (keyless entry)«from 1994 models» 
G-05 Trunk room lamp 
G-06 Rear speaker (Н.Н) 
G-07 Defogger (+) 
G-08 Body wiring harness and rear lid wiring harness 
combination 
G-09 АСТІУЕ-ЕС5 damping force switching actuator 
(Rear: R.H ) 
G-10 | ACTIVE-ECS rear solenoid valve assembly 
G-11 
to } ACTIVE-ECS control unit 
G-14 
G-15 Diode (keyless entry)<from 1994 models» 
G-16 | Rear combination lamp (Н.Н) 
G-17 Body wiring harness and trunk room wiring 
harness combination 
G-18 ` Rear combination lamp (L H) 


G-05 


Remark 
For details concerning the earth point (example: D 
refer to P.3C-7 


G-15 
G-06 6-31 G-07 G-08 


© TRKR54021 


Body wiring harness and fuel pump wiring 
harness combination 

Body wiring harness and fuel pump wiring 
harness combination «ABS» 

Diagnosis code erase connector «ABS» 
ABS control unit 

ABS control unit 


Motor antenna 

ACTIVE-ECS damping force switching actuator 
(Rear: L.H.) 

High mounted stop lamp 

Diode (theft alarm) 
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Tailgate 


Connector 
Symbol 


П 
ји ин пе пе = 


H-14 H-12 


H-02 


H-01 
H-13 


H-04 


H-09 


€ TRKR54022 H-03 H-05 H-08 H-06 H-11 H-10 H-07 


Tailgate wiring harness 'A' and tailgate wiring harness 'B' combination 
Defogger (+) 

Defogger (-) 

Back up lamp (RH) 

Back up lamp (LH) 

Rear window wiper motor 

Licence plate lamp (right side) 

Licence plate lamp (left side) 


Tailgate lock actuator 

Tailgate latch switch 

Tailgate wiring harness ‘A’ and air deflector wiring harness combination 
Tailgate wiring harness ‘A’ and tailgate wiring harness ‘B’ combination 
High mounted stop lamp 


э эъ uid OOOO 5000 
коэзообопцоокок- 


IIIIIIIIIIIIII 
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Trunk Lid 


Connector 
Symbol 


H 


H-01 Licence plate (LH) 

H-02 Licence plate (RH) 

Н-03 - 

H-04 . Trunk room lamp switch 
H-05 - 

H-06 Trunk lid solenoid 

H-07 Trunk lid key cylinder switch 


H-04 


H-06 


€ TRKR54023 


52B-6-1 
SECTION 6 — INDIVIDUAL COMPONENT SERVICE 


If the SRS components are to be removed or replaced Pre-Removal Procedures 
as a result of maintenance, troubleshooting, etc. follow (1) Turn the ignition key to the lock position. 
each procedure. (2) Disconnect the negative battery cable and tape 
CAUTION: the cable terminal, refer Fig. 2. 
(1) SRS components should not be subjected 
to heat over 93°C (200°F), so remove the front CAUTION: 


Wait at least 60 seconds after disconnecting the 
battery cable before doing any further work, 
refer to service precautions. 


impact sensors, SRS diagnosis unit and air bag 
module and clock spring before drying or 
baking the vehicle after painting. Recheck SRS 
system operability after re-installing them. 

(2) 1f the SRS components are removed for 
the purpose of check, sheet metal repair, paint- 
ing, etc., they should be stored in a clean, dry 
place until they are reinstalled. 


insulating 


/ 


/ 
/ 


FRONT IMPACT SENSORS А 


CAUTION: Battery “us 
(1) Never repair or disassemble a front im- 7 YU 
pact sensor. If faulty, replace it. Ру 
(2) Handle the front impact sensors very 
carefully, taking care not to drop them or 
otherwise subject them to impact. If a sensor 
is seen to be dented, cracked, deformed or Fig. 2 — Insulating battery cable 
rusted, replace it with a new one. 
(3) Replace sensors with new ones after the 
air bag has deployed. Removal 
(1) Check side member for deformities of rust, refer 
Fig. 3. 
(2) Check sensor harness for binds, connectors for 
damage and terminals for deformities. 


19N0195 


. Forward 
Side [mcum rut | a ars | 


member 9 


Front impact 
sensor 


Connector 


| —. сы 


Sensor harness ," 


View A 


р и У lc: - Fig. 3 — Side member and sensor 


—— биде member — | | 
z Impact sensor | : 
AS | (3) Check for dents, cracks, deformation or rust of 


the front impact sensor. 


CAUTION: If a dent, crack deformation or rust 
is detected, replace with a new sensor. 


(4) Measure the front impact sensor resistance 
between terminals and check whether it is within the 
standard value, refer Fig. 4. 


Standard value: 2,000 + 400 
CAUTION: Always replace the sensor with a new 


one if the resistance is not within the standard 
Fig. 1 — Front impact sensor location value. 


19N0213 
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6 Cylinder MPI engine and Transmission 
Connector 
| Symbol 


| | 
—— n, 


B-14 B-15 В-19 


с ҮН4554007 


B-25 B-24 
B-01 Engine coolant temperature gauge unit B-12 Variable induction control servo 
B-02 Engine coolant temperature sensor (for engine control) B-13 Injector No. 5 
B-03 - B-14 Injector No. 3 
B-04 Crank angle sensor and top dead centre sensor B-15 Injector No. 1 
B-05 Idle speed control servo B-16 Power steering oil pressure switch 
B-06 - B-17 Ignition coil 
B-07 Throttle position sensor B-18 Capacitor 
B-08 B-19 Power transistor 


B-09 Control wiring harness and injector wiring harness combination В-20 = 
B-10 Detonation sensor B-21 Alternator 
B-11 Variable induction servo B-22 Alternator 


54-3B- 17 


B-04 B-11 B-12 B-18 B-17 829 B-30 B-31 


© TRKR54026 
B-22 B-21 

8-23 - B-34 
B-24 Starter to } x 
B-25 Starter B-40 
B-26 Back-up lamp switch «M/T» B-41 - 
B-27 Inhibitor switch « A/T » B-42 Engine coolant temperature switch 
B-28 ELC-4 A/T control solenoid valve «LHD» (for A/C compressor control)<Auto temp 
B-29 Injector No. 2 control» 
B-30 Injector No. 4 Remarks 
B-31 Injector No. 6 (1) For details concerning the earth point (example: an 
B-32 - refer to P.3C-7.) 
B-33 - (2) The mark * shows the standard mounting position of 


wiring harness. 


52B -6-4 


Removal (air bag module) 


(1) Set the steering wheel and front wheels to the 
straight ahead position, then remove the ignition key. 

(2) Disconnect the negative battery cable and tape 
the cable terminal, refer Fig. 12. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work. (Refer to Service Precautions.) 


19N0195 


Fig. 12 — Insulating battery cable 


(3) Remove the air bag module mounting nuts. 

(4) When disconnecting the connector of the clock 
spring from the air bag module, press the air bag's lock 
toward the outer side to spread it open. Use a 
screwdriver (refer to Fig. 13), to pry so as to remove 
the connector gently. 


CAUTION: 

(1) When disconnecting the air bag module- 
clock spring connector, take care not to apply 
excessive force to it. 

Q) The removed air bag module should be 
stored in a clean, dry place with the pad cover 
face up. 


AMT 
ж Clock spring-air 


ee bag module 


7520 
ш 
N 13R0743 


Fig. 13 — Removing clock spring connector 


Fig. 14 — Pad cover 


Inspection (air bag module) 


If any improper part is found during the following 
inspection, replace the air bag module with a new one. 

Dispose of the old one according to the specified 
procedure, refer to Section 7. 


CAUTION: Never attempt to measure the circuit 
resistance of the airbag module (squib) even if 
you are using the specified tester. If the circuit 
resistance is measured with a tester, accidental 
air bag deployment will result in serious person- 
al injury. 


(1) Check pad cover for dents, cracks or deform- 
ities, refer Fig. 14. 

(2) Check the air bag module for denting, cracking 
or deformation. 

(3) Check hooks and connectors for damage, 
terminals for deformities, and harness for binds. 

(4) Check air bag inflator case for dents, cracks or 
deformities. 

(5) Install the air bag module to steering wheel to 
check fit or alignment with the wheel, refer Fig. 15. 


Pad cover 


Fig. 15 — Air bag module fitment 


Installation (air bag module) 


(1) Connect the Multi-use Tester to the diagnosis 
connector located on the junction block, refer Fig. 16. 


CAUTION: Make certain that the ignition switch 
is at OFF when the Multi-use Tester is connect- 
ed or disconnected. 


52B-6-5 


Fig. 16 — Connection of multi-use tester 


(2) Reconnect negative terminal of battery and turn 
the ignition key to the *ON" position. 

(3) Conduct self-diagnosis using Multi-use Tester to 
ensure entire SRS operates properly, except open circuit 
of air bag module (Diagnosis code No. 22). (Refer to 
Quick Reference Chart.) 

(4) Turn the ignition key to the “LOCK” position, 
disconnect the negative battery cable and tape the cable 
terminal, refer Fig. 17. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work, refer to Service Precautions. 


Insulating 
tape 


— 7 Battery 
~(-} cable || 


Ku P 
Battery ¿Z° 


^ 19N0195 


Fig. 17 — Insulating battery cable 


(5) Reconnect the air bag module to the clock spring 
connector. 

(6) Install the air bag module and retaining nuts 
taking care that no wiring is caught by it. 


(7) Reconnect the negative battery terminal. Turn the 
ignition switch to “ON”. Does the “SRS” warning light 
illuminate for about 7 seconds, turn OFF and then 
remain extinguished for at least 45 seconds? (refer 
Fig. 18). If yes, SRS system is functioning properly. 
If no, refer to Section 3 — Test 1. 


CAUTION: Dispose of an air bag module only 
according to the specified procedure in 
Section 7. 


P 
R 
N 
D 
2 
L 


SRS warning light 


Fig. 18 — SRS warning light 


Removal (clock spring) 
(1) Set the steering wheel and front wheels to the 
straight ahead position, then remove the ignition key. 
(2) Disconnect the negative battery cable and tape 
the cable terminal, refer Fig. 17. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cable before doing any 
further work, refer Service Precautions. 


(3) Remove air bag module. 
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Instrument Panel 


| Connector | 
| Symbol | 


D-06 


D-01 
to 
D-03 
D-04 
D-05 
D-06 
D-07 
D-08 
D-09 


D-10 


D-05 


D-07 


] Combination meter 


Clock 

Photo sensor 

Control wiring harness and instrument panel 
wiring harness combination <A/T> 

Glove box lamp switch 

Glove box lamp 

Body wiring harness and 

instrument panel wiring harness combination 


D-04 


D-08 


D-16 


Body wiring harness and 

instrument panel wiring harness combination 
Rheostat 

Auto-cruise control switch <SRS> 
Auto-cruise control main switch 

Front speaker (LH) 

Front speaker (RH) 

Squib <SRS> 


Radio remote control <SRS> 


Horn switch <SRS> 
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SECTION 7 — AIR BAG MODULE DISPOSAL PROCEDURES 


Before either disposing of a vehicle equipped with an air bag, or prior to disposing of the air bag module, 
be sure to first follow the procedures described below to deploy the air bag. 


AIR BAG REMOTE DEPLOYMENT DEVICES 


Two wire, each 
6 m (20 ft.) long 
or more 


SRS AIR BAG 
ADAPTER HARNESS A 


SRS AIR BAG 
ADAPTER 
HARNESS B 


Two wires, 
each 6 m (20 ft.) 


е Deployment inside the vehicle 
(when vehicle will no longer be driven) 


13R0733 


* Deployment outside the vehicle 


long or more 


Insulation tape _ 13R0752 


UNDEPLOYED AIR BAG MODULE DISPOSAL 


CAUTION: 

(1) If the vehicle is to be scrapped, junked, 
or otherwise disposed of, deploy the air bag 
inside the vehicle. 

If the vehicle will continue to be operated and 
only the air bag module is to be disposed of, 
deploy the air bag outside the vehicle. 

(2) Since there is a loud noise when the air 
bag is deployed, avoid residential areas when- 
ever possible. If anyone is nearby, give warning 
of the impending noise. 

(3) Since a large amount of smoke is prod- 
uced when the air bag is deployed, select a well- 
ventilated site. Moreover, never attempt the test 
near a fire or smoke sensor. 


DEPLOYMENT INSIDE THE VEHICLE 
(when vehicle will no longer be driven) 

(1) Open all windows and doors of the vehicle. Move 
the vehicle to an isolated spot. 

(2) Disconnect the negative (—) and positive (+) 
battery cables from the battery terminals, and then 


remove the battery cables from the battery terminals, 
and then remove the battery from the vehicle. 


CAUTION: Wait at least 60 seconds after dis- 
connecting the battery cables before doing any 
further work, refer to Service Precautions. 


(3) Remove floor console assembly. 
(4) Disconnect the clock spring connector from the 
SRS diagnosis unit, refer Fig. 1. 


i 


Clock spring connector 


Fig. 1 — Clock spring connector 
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Interior Wagon 


[m 


Symbol 


E-105 


} 


E-105 E-102 E-100 E-101 


Body wiring harness and rear wiring harness combination 

Body wiring harness and rear wiring harness combination 

Rear wiring harness and tailgate wiring harness 'A' combination 
Rear combination lamp (right side) 

Rear combination lamp (right side) 

Rear combination lamp (left side) 

Rear combination lamp (left side) 


Cargo compartment light 
Rear speaker (right side) 
Rear speaker (left side) 
Motor antenna 


ABS control unit 


E-106 ABS Diagnosis code erasure connector 


E-107 


© TRKR54019 
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Doors 


| Connector 


Symbol 


| | F-01 F-02 F-05 F-04  F-35 F-36 F-07 F-08  F-09 Е-11 
= + 


© TRKR54020 
F-25 F-06 F-24 Е23 Ғ-22 Ғ-21 F-20 F-18 F-17  F146 F-15 Е-14 
F-01 Door mirror (R.H.I F-20 Rear power window (L.H.) 
F-02 Door speaker (А.Н.І F-21 ABS wiring harness and rear door wiring 
F-03 - F-22 harness (L.H.) combination 
F-04 Front power window switch F-23 Door lock actuator (Front: L.H.) 
F-05 Power window motor (Front: R.H.) F-24 Door lamp (Front: L H.) 
F-06 Door lock key cylinder switch (LH) F-25 Power window motor (Front: L.H.) 
F-07 Door lamp (Front: R.H.) F-26 Door mirror (L.H.) 
F-08 Door lock actuator (Front: R.H.) F-27 Door speaker (L.H.) 
F-09 Rear power window switch F-28 - 
F-10 - F-29 Front power window switch 
F-11 Power window motor (Rear: R.H.) F-35 Door key illumination assembly(RH) or receiver 
F-12 Door lock actuator (Rear: R.H ) assy <ETACS> 
F-13 Door lamp (Rear: R.H.) F-36 Keyless entry control unit 
F-14 Body wiring harness and rear door wiring 
F-15 harness (R.H.) combination Remark 
F-16 Door lock actuator (Rear: L.H ) The mark * shows the standard mounting position of 
F-17 Door lamp (Rear: L.H.) wiring harness. 


F-18 Power window motor (Rear: L.H.) 
F-19 > 
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Sedan 


Connector 
Symbol 
| J 


=== К == 


4-01 


4-04 


© TRKR54024 


Fuel tank 


J-01 ABS speed sensor (Rear RH) «ABS» 
J-02 Fuel pump 

J-03 Fuel gauge unit 

J-04 ABS speed sensor (Rear: LH) «ABS» 
J-05 ACTIVE-ECS rear height sensor 
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Wagon 


Connector 
Symbol 
| J 


i=. 


@ TRKR54025 


J-02 


Fuel tank J-06 


ABS speed sensor (Rear RH) <ABS> 
Fuel pump 

Fuel gauge unit 

ABS speed sensor (Rear: LH) <ABS> 


Fuel pump jumper wiring harness and 
Fuel pump harness combination 


J-03 


SECTION ЗС – SINGLE PART 
INSTALLATION POSITION 


Number 

Relay PEN Mr 54-3C-1 
Control Unit. ............................... 54-3С-5 
Fusible Link and Еиве.......................... 54-3C-6 
54-3C-7 


54-3C-2 


Component Number | Box Component 

LO.D. connector Door key lamp timer relay 

Flasher unit Horn theft alarm relay (ETACS) 

Defogger relay Hazard lamp—theft alarm relay (ETACS) 
4 B Heater relay 17 I Start inhibitor—theft alarm relay (ETACS) 
5 C A/C compressor relay 18 С | AECS—relay 
6 С Headlamp relay 19 J AECS—return pump relay 
7 С A/C condensor fan relay 20 J | AECS—compressor pump relay 
8 C Power window relay 21 J AECS—solenoid valve relay 
9 C | Taillamprelay 22 K |.ABS—valve relay 
10 D | Door lock relay 23 K | ABS—motor relay 
11 E Intermittent wiper relay 24 A | Trunk lid opener relay «from 1994 models» 
12 C | Radiator fan relay 25 H | Hornrelay <SRS> 
13 ] F ESS relay (Carby models) 


16М0782 


- 


16М0785 


54 -3C -3 


16N0789 


18NO080 


16N0688 


16N0788 


P Q 
> 
ЖҰ 
dx 
N > 
ји 
зден) 
4: 
А 


X 
\ 


| ABS motor relay 23 — 


16N0814 


16N0799 
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CONTROL UNIT 


Component Component 


t ETACS control unit | Keyless entry control unit 


` Auto trans control unit | AECS control unit 


Fuel pump control unit | ABS control unit 


ECI-Multi control unit | | Keyless entry control unit «1994» 


Cruise control unit J SRS Diagnosis unit 


Auto air control unit 


=~ 16N0179 


m. CE и 
SS) I 
16N0798 


57N0027 


Ж 
7 16N0180 16М0801 
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54-3C-5 


«From 1994 Models» 


Antenna 


у 
16N0167 


«Sedan» 


ABS ECU 


Diagnosis code < 

memory clearing Ж 

connector rf < 
9 


Q 


19N0202 
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FUSIBLE LINK and FUSE 


Name 


54 - 


Dedicated fuses 


Fusible links 


Multi-purpose fuses 


7 Fusible links ^x, 
ы P \ `x 


N ^ 
у ` 


Junction 
block 


36N0355 


Dedicated 


% fuses 
ost Уу 
Z 


У ё, 


P. Ф 
\ 


; | 

Ж 
VN ~ "s 
roe 


16N0439 


EARTH POINTS 
«4 cyl> 


\ 


16N0435 


16N0182 


54-3C-8 


16N0800 


54 -3C-9 


13 | <Wagon> 


13 | «Sedan» 


ЎЫ $6N0193 


Trunk lamp earth 


14 | <Tailgate> 


EARTH POINT LOCATION 


. Engine Compartment (cowl top) 
. Engine Compartment (left side) 


+ > i> — 


. Engine Compartment (battery cable -Ve engine 
carth) 

5. Engine Compartment (battery cable -Ve body 

carth) 

6. Engine Compartment (right side) 

7. Interior (deck crossmember drivers side) 

8. Interior (deck crossmember passengers side) 

9. Interior (cowl side passengers side) 
10. Interior (ELC 4 speed auto trans control unit) 
11. Cargo Compartment (power antenna) 
(2. Cargo Compartment (ABS control unit) 
13. Cargo Compartment (right side) 
14. Tailgate 
15. Interior (floor) 
16. Interior (deck crossmember drivers side) 


© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B REVISED 


54-3D- 1 


SECTION 3D - CIRCUIT DIAGRAMS 


Index 
Page 
Number 
1. JUNCTION BLOCK СІКСПІТ......................... 54-3D-4 
CENTRALISED JUNCTION 

PUSIDIC Ва] «s само bur Ста ou VR PES des d t 54-3D-6 

Dedicated Риба атол rc 54-3D-7 

Mülti-Pürpose BUSe loue baa am o de e SCR а at ее 54-3D-8 
3. POWER DISTRIBUTION CIRCUIT 

Power distribution circuit 91-94 тойез..................... 54-3D-12 
4. IGNITION SYSTEM CIRCUIT 

Ignition system circuit (4 cyl MPI 91-94 models) ............... 54-3D-18 

Ignition system circuit (6 суі MPI 92-94 models) ............... 54-3D-19 

Ignition system circuit (4 cyl Carby 91-94 тоде).............. 54-3D-20 
5. CHARGING SYSTEM CIRCUIT 

Charging system circuit (4 cyl 91-94 models) ................. 54-3D-2] 

Charging system circuit (6 cyl 92-94 models) ................. 54-3D-22 
6. MPI CIRCUIT 

MPI circuit 4 cyl 91-94 тойсі.......................... 54-3D-24 

MPI circuit 6 cyl 92-94 тоЧйе5.......................... 54-3D-30 
7. ELC 4-SPEED AUTO TRANSAXLE CIRCUIT 

ELC 4-speed auto transaxle circuit (92 4 cyl тойсі5)............. 54-3D-36 

ELC 4-speed auto transaxle circuit (92 6 cyl тойеі5)............. 54-3D-42 

ELC 4-speed auto trans circuit (93-94 4 суі MPI models) .......... 54-3D-48 

ELC 4-speed auto trans circuit (93-94 6 cy] тойсі5)............. 54-3D-54 

ELC 4-speed auto trans circuit (91-93 4 cyl carby models) ......... 54-3D-60 
8. REAR WINDOW WIPER & WASHER CIRCUIT 

Rear window wiper & washer circuit (92 wagon models) .......... 54-3D-66 

Rear window wiper & washer circuit (93-94 wagon models) ........ 54-3D-68 
9. TURN SIGNAL & HAZARD LAMP CIRCUIT 

Turn signal & hazard lamp circuit (91-94 H,D,P sedan models). ...... 54-3D-70 

Turn signal & hazard lamp circuit (92-94 wagon models) .......... 54-3D-72 

Turn signal & hazard lamp circuit (91-94 ‘X?’ line models) ......... 54-3D-74 

10. DEFOGGER CIRCUIT 
Defogger circuit (91-94 H,D,P sedan/wagon models). ............ 54-3D-76 
Defogger circuit (91-94 "X" line тодеі5).................... 54-3D-77 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


H. 


12. 


14. 


15. 


16. 


17. 


18. 


19. 
20. 


21. 


22. 


54 - 30 - 2 
CIRCUIT DIAGRAM – Index 


STOP LAMP CIRCUIT 
Stop lamp circuit (91-94 sedan тойсі5)..................... 
Stop lamp circuit (92-94 wagon models) .................... 
AUDIO CIRCUIT | 
Audio circuit 2 speakers 91-94 models ..................... 
Audio circuit 4 speakers 91-93 models ..................... 
Audio circuit 4 speakers 94 models. ....................... 
Audio circuit ‘X? line w/o SRS 92-94 models ................. 


Audio circuit ‘X’ line w/- SRS 94 тойеіб.................... 
TAIL, POSITION & LICENSE PLATE LAMP CIRCUIT 

Tail, position & license plate lamp circuit (sedan 91-94 models) . ..... 

Tail, position & license plate lamp circuit (wagon 92-94 models) ..... 
CENTRAL DOOR LOCKING CIRCUIT 

Central door locking circuit (H,D,P models 91-94 models) ......... 

Central door locking circuit (^X line 91-93 models) ............. 

Central door locking circuit (^X" line 94 models) ............... 
BACK-UP LAMP CIRCUIT 

Back-up lamp circuit М/Т 91-94 models .................... 

Back-up lamp circuit A/T 91-94 models. .................... 
COOLING CIRCUIT 

Cooling circuit 91-95 models ins oy ar uo Ru EE a ee ee See s 

Cooling circuit 94 models ............................. 
POWER SEAT CIRCUIT 

Power seat circuit ‘X?’ line 91-94 models .................... 
A/C & HEATER CIRCUIT 

A/C 6. heater circuit (H,D,P sedan/wagon 91-93 models) .......... 

А/С & heater circuit (H,D,P sedan/wagon 94 models) ............ 

A/C & heater circuit ((X' line 91-93 тоде 5)... ............... 

A/C & heater circuit (‘X° line 94 models). ................... 
METERS & GAUGES CIRCUIT 91-94 models ............... 
WARNING LAMPS CIRCUIT 

Warning lamps circuit 91-94 models ....................... 
INDICATOR LAMPS CIRCUIT 

Indicator lamps circuit 91-94 models. ...................... 
ROOM, MAP & IGN KEY ILLUMINATION CIRCUIT 

Room, map & ign key illum circuit (^X' line 91-94 тойеі5)......... 

Room, map & ign key illum circuit (H,D,P 91-94 тодеб).......... 
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54-3D-80 
54-3D-81 


54-3D-82 
54-3D-84 
54-3D-88 
54-3D-92 
54-3D-96 
54-3D-100 


54-3D-104 
54-3D-106 


54-3D-108 
54-3D-112 
54-3D-114 


54-3D-118 
54-3D-119 


54-3D-120 
54-3D-122 


54-3D-124 


54-3D-126 
54-3D-130 
54-3D-134 
54-3D-140 
54-3D-146 


54-3D-148 


54-3D-152 


54-3D-156 
54-3D-158 


REVISED 


31. 


33. 
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54-3D-3 
CIRCUIT DIAGRAM - Index 


DOOR LAMP CIRCUIT 91-94 Models .................... 
CARGO LAMP & GLOVE BOX LAMP CIRCUIT (wagon 92-94). . . 
LUGGAGE LAMP & GLOVE BOX LAMP CIRCUIT (sedan 91-94) . 
ANTI-LOCK BRAKING SYSTEM CIRCUIT 

Anti-lock braking system circuit 92-94 models ................ 
THEFT-ALARM SYSTEM CIRCUIT 

Theft-alarm system circuit (X^ line 91-94 пойві).............. 
CIGARETTE LIGHTER CIRCUIT 91-94 models ............. 
POWER WINDOW CIRCUIT 

Power window circuit 91-94 тпойеі....................... 
AUTO-CRUISE CIRCUIT 

Auto-cruise circuit w/o SRS 91-94 models ................... 

Auto-cruise circuit м/- SRS 94 models ..................... 
STARTING CIRCUIT 

Starting circuit (“Х” line 91-94 тодећ)..................... 

Starting circuit (H,D,P 91-94 төйесі5)...................... 
KEYLESS ENTRY CIRCUIT ('Х' line 91-93 models) ........... 
HEADLAMP CIRCUIT 91-94 models ..................... 
WINDSHIELD WIPER & WASHER CIRCUIT 92-94 models... . . . 
HORN CIRCUIT 

Horn circuit 91-93 тоде 5............................. 

Horm circint 94 models лс ж» mona pue Рама о ШЫЙ ЕЗ 
A/C CONTROL PANEL LAMP CIRCUIT 91-94 models... ...... 
REMOTE CONTROL MIRROR CIRCUIT 91-94 models ........ 
CLOCK CIRCUIT 91-94 models. ........................ 
DOOR KEY ILLUMINATION CIRCUIT ‘P’ Line 91-94 models . . . . 
CONVENTIONAL CARBURETTOR CIRCUIT 4 Cyl 91-94 models . 
EMERGENCY LAMPS CIRCUIT MOT 92-93 models .......... 
POLICE SIREN & 2 WAY RADIO CIRCUIT MOT 92-93 models . . . 
ELECTRONIC CONTROL SUSPENSION CIRCUIT 

Electronic control suspension circuit (“X’&‘P’ line 91-93 models)... . . 
TRUNK LID OPENER CIRCUIT ('X' line 91-93 models) ........ 

Trunk lid opener circuit ((X" line 94 тодећу).................. 
SRS AIR BAG CIRCUIT 94 models ...................... 


AW342051-A 
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Number 
54-3D-159 
54-3D-160 
54-3D-162 


54-3D-164 


54-3D-168 
54-3D-173 


54-3D-174 


54-3D-178 
54-3D-184 


54-3D-190 
54-30-191 
54-30-192 
54-30-194 
54-3D-195 


54-3D-196 
54-3D-197 
54-3D-199 
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54-3D-204 
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REVISED 


54-3D-4 


CIRCUIT DIAGRAM - Junction Block 


EM MOTOS ODD 


it тооосоеё 206 


ps 


ееш) B — LE 
«а Ll 


= © 
—— 
Б) e -] 
dede dii — — 1] == 
n сүз [1] 
88-2 


* Connector numbers are keyed to the configuration diagram 
(dashboard panel) and each circuit diagram. 


Remark 
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CIRCUIT DIAGRAM - Junction Block 


Front Back 


To front 
wiring harness 


C-98 
To roof 
wiring harness 
To front 
| |  waring harness 
To instrument 
panel wiring 
harness 
C-101 
Defogger _ Blower motor 
relay _ relay To body 
wiring 
harness 
C-102 
Fuse box H 
{multi-purpose fuse) 
M 1) 


16Ғ0058 


54-3D-6 
CIRCUIT DIAGRAM - Centralised Junction 


CENTRALISED JUNCTION 
FUSIBLE LINK (Relay box in engine compartment) 


No C Circuit Housing colour Rated capacity (A) 
l |! Power window circuit __ РК 30 
7) 
3 | Ignition switch circuit Pink 30 
4 Radiator fan and condenser fan circuit | Green 40 
08 .. Headlamp, tail lamp and alternator circuit Green 40 
6 ABS Circuit Yellow 60 
7 i Fusible link No. |, 2, 8 and alternator circuit | Blue 100 
8 Multi-purpose fuse No. 6, 13, 14, 15, 16, 17, 19 Yellow 60 | 
and A/C compressor 


Fusibl 


link - 


Ф 
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CIRCUIT DIAGRAM - Centralised Junction 


DEDICATED FUSE 1 – 10 (Relay box in engine compartment) 


Power supply circuit Мо. | Rated capacity (A) | Housing colour | Circuit 
Battery l 10 Red A/C compressor circuit 
2 - - = | 
Headlamp relay 3 10 | Red Upper beam indicator | 
(Battery) EN РЕ | 
Battery "P 4 = = = "m 
Tail lamp relay 2 15 de .. Blue Tail lamp and illumination circuit 002 
(Battery) — | | 6 = TEN x СКОБА ГЕЛЕ 
МА Е 30 Green ____| Сопдепзег fan circuit ` 
Battery 8 20 _ Yellow MPI circuit — — 
9 | 15 Blue | Hazard lamp circuit mE 
| 10 - - - 


Dedicated 
fuse (1) - 


Dedicated 


fuse (4) – 
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CIRCUIT DIAGRAM - Centralised Junction 


DEDICATED FUSE 11 - 13 (relay box in passenger compartment) 


| Power supply circuit | No. | Rated capacity (А) | Housing colour Circuit 
| Theft alarm 
Hazard lamps 11 10 Red Theft alarm circuit 
| Theft alarm hazard lamps| 12 10 Red Theft alarm circuit 
Theft alarm horn 13 10 Red Theft alarm circuit 
R.H. drive vehicles 
UN CI 
edicate ——.| o) Of ® 
fuse бу = 4% ве HH 


co CH 


MULTI-PURPOSE FUSE (IN JUNCTION BLOCK) 


Power supply circuit No. | Rated capacity (A) "mes Load circuit I "i 
T PONE 11] 10 [| Hom __ | 
[02 | 2 10 | ABS control unit, ABS valve relay 
IG2 3 10 A/C control panel assembly, A/C control unit, 
| Ignition blower motor relay, blower motor high relay 
Switch defogger relay КСА 
АСС | 4 10 _ Clock, radio, motor antenna and ETACS unit . MN 
bo АСС | 5 15 Cigarette lighter and remote control mirror _ 
Battery | __ 6 15 Door lock contro! relay П 
162 7 10 Auto-cruise control unit , combination meter 
ELC-4AT control unit mu | 
Battery IG2 8 10 = 
—— | er 


54-3D-9 


CIRCUIT DIAGRAM - Centralised Junction 


Power supply circuit No. |Rated capacity (A) Load circuit 
ACC 9 20 Rear wiper, rear window, windshield wiper and windshield 
washer 
Ignition ACC | 10 - - ПН 
Switch Alternator relay, auto-cruise control unit, combination 
IGI 11 10 meter, engine, ETACS unit, motor antenna 
IGI 12 10 Clock, radio, motor antenna and ETACS unit <RHD> 
13 - _ 
14 30 Defogger n 21 
Battery 15 = = Nn" кей 
16 25 Blower motor _ 
Е 17 15 Stop lamp _ AC 
Ignition switch | IG] 18 | 10 Back-up lamp er ө Ж 
A/C control unit, auto-cruise control, clock, 
combination meter, door lamp ELC-4A/T control unit. 
Battery 19 10 engine control unit, ETACS unit, foot lamp, 
ignition key cylinder illumination lamp, radio, room lamp, 
cargo compartment lamp and map lamp 


Multi-purpose 


fuses 


36N0356 


54 -3D- 10 


CIRCUIT DIAGRAM – Centralised Junction 


CENTRALISED RELAY 


| Classification __ Name Classification Name 
| | А-01Х | Alternator relay A-09X | Condenser fan motor relay (LO) * 
| A-02X | Head lamp relay(l) Relay box A-10X | Condenser fan motor relay (HI) 
A-03X | Tail lamp relay in engine А-11Х | ACTIVE-ECS relay 
Relay box | A-04X - | compartment, А-12Х | – 
in engine A-05X | Power window relay A-13X | — 
| compartment | А-06Х | A/C compressor relay A-]4X | Jumper connector 
| A-07X |- Relay box C-65X | Theft alarm — horn relay 
| , A-08X | Radiator fan motor relay (НІ) in passenger | C-66X | Trunk Lid opener relay * ` 
| compartment C-67X | Turn and hazard flasher unit 


*<1994 Models» 


«Relay box in engine compartment> 


ВВВ iss 


A-06X A-08X A-09X A-10X 


2000 


A-11X A-12X 


H 


16N0763 


<Relay box in passenger compartment> 


R.H.- drive vehicles 


16N0231 
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CIRCUIT DIAGRAM - Power distribution circuit «1991-1994 Models» 


FUSIBLE 
LINK 
BATTERY 100A Q 
E * 8B © 
e ІШІШІ е 6 -------%2 O 
ii | 
30A O 60А Q 40A Q 
8 жек 
о 
ou 
qI! 5 
© Б 2 & S 
оч 
a 
о 
su - ABS ALTERNATOR 
MOTOR (S TERMINAL) 
Q 
= STARTER RELAY 
*ABS 
VALVE 
RELAY 
2R 
б 
HEADLAMP 
| | 8----- 
1 [ 
= 
[sv] 
|84 
~ 
IGN 
SWI 
[n4 a 
m) m 
DEDICATED 
(Neu [OF VO ©) 
RELAY BOX) 10A Ó Ó 10A 10A Ó 
"LI HEADLAMP 
m SW 
с 
тр. ® 
S 5 
Y с m m DEDICATED 
БЕ d d x FUSE 
Engine 
Compartment 
YY — Relay Box 
THEFT ALARM THEFT 
HAZARD RELAY ALARM 
HORN x 
RELAY 
COMBINATION 
А МЕТЕВ (BEAM) 
V 
93-124 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM – Power distribution circuit «1991-1994 Models» 


Q Q 
£ © ) ©? 
|“ | 30А 50А Ф БОА О 
40A | 
=o 1 
g 27 D. 
RE (ЕЛ 
3 x 5 z 55 
Ol Oot 
VV 
zx X 
a ioc | 
й i | | 
ый 
s *POWER SEAT *ECS RETURN 
ASSEMBLY | PUMP RELAY 
«1984 models» .ЕС5 
RADIATOR memet 
FAN MOTOR COMPRESSOR AL TERNATO 
m ЕТ 
E! RH 
e e 
4 3 POWER 
WINDOW 
ccc Лы ну EEA RELAY 
T ON e— OFF) A-05X 
° Ë: 
сет) 
WITH WITHOUT ©“ 
ETACS ETACS a 
pea N о 15161718 
C-04 
Е 
қ š Е x | & 
A с N "m = = 
У D A 
= V 
m 
A 
— POWER WINDOW 
ETACS SWITCHES 
UNIT [d -Power SEAT 
ASSEMBLY 
<1992, 1993 models» 
с 0) oro) © ©% 
15А Ó 30A Ó 20A Ó БА Ò 15A 10A 6 


x B 
F Š 5 c 
E с со |84 | 
= [sv Е с т 
l = e 
о 
CONDENSER ENGINE HAZARD ; NOID А/С 
| FAN MOTOR CONTROL SWITCH Be EE DRE МЕ ор 
V BELGAN “ECS CONTROL RELAY 
UNIT 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yelow >» 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Power distribution circuit «1991-1994 Models» Cont; 


FUSIBLE LINK @ 


> 
@ 
те) - 
A | 
. m 
- [sv] 
-AUTO-CRUISE >5ТАНТЕН<М/Т> -IGNITION COIL -RADIATOR FAN 
CONTROL * INHIBITOR -CAPACITOR MOTOR RELAY 
UNIT SW1TCH<A/T> ASSEMBLY * CONDENSER ҒАМ 
*ENGINE *ENGINE MOTOR RELAY 
CONTROL. RELAY CONTROL RELAY «1994 models» 
“ENG INE 
CONTROL UNIT 
Т 2 255, 
J/B n + + (3) 
MULTI- | Е Г = 
PURPOSE | G) 3 (25 Ө, © 
FUSE [ 5 10A 5 10A 10A 10A 
Y Y Y | M 
‘COMBINATION METER -HAZARD SWITCH • INHIBITOR BLOWER “ABS VALVE 
“ЕТАС5 UNIT “SRS DIAGNOSIS SWITCH<A/T> MOTOR RELAY RELAY 
“MOTOR ANTENNA UNIT “BACK UP “ABS CONTROL 
LAMP SWITCH ! 
E AE Eua 
MAIN SWITCH Қы SUSPENSION 
RELAY 
| 
| 


Remark 

*The above circuit diagram shows the current 

flow at the ignition key position "ACC", "ON" 

and "ST'combined. 

Be sure to trace the appropriate circuit depending 
on the Ignition key position 


93-124-А 


Wire colour code 


B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
AW342051-A REVISED 
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CIRCUIT DIAGRAM – Power distribution circuit «1991-1994 Models» 


JUMPER 
CONNECTOR 


Y Y Y° Y Y 
«INHIBITOR *CIGARETTE “WINDSHIELD * HORN *MOTOR ANTENNA 
SWITCH LIGHTER MIPER MOTOR «WITHOUT ETACS» *+ETACS UNIT 
*OVERORI VE *REMOTE CONTROL *WINDSHIELD -STEERING COLUMN 
SWITCH MIRROR SWITCH WASHEH MOTOR SWITCH ASSEMBLY 
* AUTO-CRUI SE *REAR WINDOW 
CONTROL UNIT WIPER MOTOR<WAGON> "AUDIO 
*ELC-4A/T *REAR WINDOW "Соок 
CONTROL UNIT WASHER MOTOR<WAGON> *KEYLESS ENTRY 


CONTROL UNIT 
«1994 models» 


Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Power distribution circuit <1991-1994 Models> Cont; 


FUSIBLE LINK@) 
C 


JUMPER m 
CONNECTOR z 


A-14X 


Ñ 
[1]2]3]4] 


J/B C-88 | 6-85 
| ° — i Ps | — O) 
MULTI- p! p ë 
PURPOSE | (99 099 (DE С è (3) (в) 
FUS | 10A ; 10А | 15А : 30A 20A 15A 
| E E 
| — | 
| Y “STOP LAMP "ELECTRONIC 
“ENGINE CONTROL *ETACS UNIT е СИЧ 
UNIT -COMB INAT 1 ON RELAY 
*ELC-4A/T METER 
| CONTROL UNIT -DOOR LAMP 
| «A/C CONTROL UNIT*ROOM LAMP 
| *AUTO-CRUISE | -AUDIO Y Y Y 
i CONTROL. UNT T * CARGO _ : HORN«ETACS» -BLOWER -DOOR LOCK 
| „МАР LAMP COMPARTMENT MOTOR CONTROL RELAY 
“CLOCK LAMP «WAGON» RELAY TRUNK LID 
“FOOT LAMP -TRUNK 1 AMP«SEDAN» OPENER SWITCH 
“KEYLESS ENTRY «1992, 1993 
CONTROL UNIT models» 
«1894 models» * TRUNK. LID 
| ОРЕМЕН RELAY 
«1994 models» 
93-!24-В 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Power distribution circuit «1991-1994 Models» 


MULT | -PURPOSE DEDICATED 
FUSE FUSE @ 
8 


*BLOWER MOTOR 


G-W 


HIGH RELAY a ‘POSITION 
*A/C CONTROL Ji 4 LAMP 
UNIT = | 
А/С CONTROL > 
PANEL ASSEMBLY 
1121314 
5 C-105 45 C-86 
O— | 
Е pu 
(99 ! 
30A 5 | 
| 
i 4 
DEFOGGER 7 Y 
RELAY oe - ILLUMINATION 
C-30 ОЕР “ФОМ LAMP 
| i -COMBINAT I ON 
it 3 Y2 METER 
314) 
“GLOVE BOX 
Y LAMP 
-ETACS *TAIL LAMP 
UNIT«ETACS» -RHEOSTAT 
"DEFOGGER -CLOCK 
SWITCH - AUDIO 
1 C-99 
d 
[EE 
n 
m 
с 
DEFOGGER 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Li: Light Blue 
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CIRCUIT DIAGRAM - Ignition system circuit (4 cyl) «1991-1994 Models» 


[IGNITION SWITCH (161) 


176-15 


НАРЕЧЕ о PA 
[12137215 | M [6 [7 [8 [9 fo 
ІПІ 21 31 4) 5) 6) 7 


Ga 


TRANG ISTOR NOISE FILTER 


ASSEMBLY 


A-103 


COMBINATION | ELC-4A/T 
METER(CTACHO) CONTROL UNIT 


5 1152/5 315 4]/55/56)5 7/58/59 
60/6 1626 3/6 46 5/66)6 7/68 


54 C-27 


ENGINE CONTROL UNIT 


DISTRIBUTOR 
ае c NE ss. "ud 
р T SEEN n | tj | 
bod + | і || 1 | 
Bas UL RED CEN | ox š z | 
ME | | і + | | 
(ғ an < ws | M | 
ыз му YW ми L - А ) 
Rec Mu | Пе} С-26 | 12 | 
SPAFK PLUG i i 
i : - _ э "m > | 
| | INPUT SIGNAL j e: | 
i | *ATMOSPHERIC SENSOR *AIR FLOW SENSOR | 
| (Ru ын eo sure [o | 
aN | "TOP DEAD Б * INHIBITOR SWITCH i VY} A-2% | 
= | MALA mui, “IGNITION SWITCH (ST) IGNITION = 
| 'CRANK ANGLE *DETONATION SENSOR | TIMING 
П = | ADJUSTMENT 10! 
і ОЗАР ыы CONNECTOR 
93-154 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Ignition system circuit (4 cyl carby) «1991-1994 Models» 


IGNITION SWITCH (161) 


| А-97 


[| 
DISTRIBUTOR | | 


DISTRIBUTOR 
| — m 
ZH | 
| i 1 
ФФ " © 


N 


SPAR PLUG 


93-155 


COMBINATION ELC-4A/T 
METER (ТАСНО) 


NOISE FILTER 
ASSEMBLY 


CONTROL UNIT 


Wire colour code 
B: Black LG: Light Green G: Green L: Blue 
BR: Brown GR: Grey O: Orange P: Pink 


W: White Y: Yellow 
R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Charging system circuit (4 cyl) «1991-1994 Models» 
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CIRCUIT DIAGRAM - Charging system circuit (6 cyl) «1992-1994 Models» 
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CIRCUIT DIAGRAM - MPI circuit 4 cyl «1991-1994 Models» 
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CIRCUIT DIAGRAM - MPI circuit 4 cyl «1991-1994 Models» 
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CIRCUIT DIAGRAM - MPI circuit 4 cyl «1991-1994 Models» Cont; 
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CIRCUIT DIAGRAM - MPI circuit 4 cyl «1991-1994 Models» 
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CIRCUIT DIAGRAM - MPI circuit 4 cyl «1991-1994 Models» Cont; 


con Hs 
FUSIBLE OL 
— LINK UNIT UN] 
— [s Ts Te [7 r8 TS TOT 213 
сеп 51 C-82 2 С=В 
EMT e a c ——— = 
= [51]752]53]54]55]586[51[58) 2; 11204 
~ герар роп E [5960]61]6263]64]65]66 © ЕЕЕ 
c-26]| Пара и ап Spp 22234 tD > 
O 2. 
> | C-8 
qe 1121318 [5 [6 [7[8 [S 112134 5[6[7]819]| C 112 
С-27| Sri ar јан 5161718 б i) ah 31 ah Sh oft 7h a 9Р0 
>| 18 C-17 >|8 C-17 
о © 112 
С-28 ae N 2 516 
Ж 41071140410 
J/8 AUTOMATIC — Y STANDARD A/C 
UTE JAAA TEMPERATURE | 
C-03 EK ENEE 6 апат «WAGON» 198 CONTROL 19 |С-05) «SEDAN» 
о 21 Eog <WAGON> 
1[2]3]4] M [5 [8 [7 [8 [8 > 
T 1 b 1 | 
C-03 бї її 2 3) 4j Sh 61716) 9р) «SEDAN» T Ф| 3 A-77* 
1 @ 1314) 
JUMPER [ 
CONNECTOR JE 
A-14X DUAL 
PRESSURE 
à M 
x. A/T » 2 ИНИН SWITCH adt 
ELC 4-SPEED pod 
CONTROL UNIT a (1X2) 
| | | i . 
| ON * ^ OFF 
РА 
| 
9 9 9 4 
та ___|[а7 — |а 
E у 
c 
A/C 
COMPRESSOR | //------ 
RELAY an 
A-06X 
( |0 8 | __ 4 A-95 
9 А-95 
= І 
о —! | 
1 | с I 
=l = m E 
5 
A-54 
> = 
a A/C 
COMPRESSOR 
MAGNETIC 
CLUTCH | 
| "1 3.  J[ti5[C-26 | | 103 [C-28 7 [C-26 
А А А Y ENGINE 
y Ü y, BATTERY CONTROL 
= BACK UP UNIT 
| 
Кетагк 
*:Vehicles with 
dealer fitted A/C 
93-138-B-F 
Wire colour code 
B: Black LG:Light Огееп С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54 - 3D - 30 


CIRCUIT DIAGRAM — MPI circuit 6 су! «1992-1995 Models» 
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CIRCUIT DIAGRAM — MPI circuit 6 суі «1992-1995 Models» 
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CIRCUIT DIAGRAM - MPI circuit 6 cyl «1992-1994 Models» Continued 
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CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (91-92 4 cyl Models) 
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CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (91-92 4 cyl Models) 
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CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (91-92 4 cyl Models) Cont; 
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CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (91-92 4 cyl Models) 
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CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (91-92 4 cyl Models) Cont; 
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BACK UP CONTROL 


UNIT 


Remark 
x: Vehicles with 
dealer fitted A/C 


93-164-B-F 


Wire colour code 


B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Ll: Light Blue 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54-3D-42 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (‘92 6 cyl Models) 


STARTER RELAY 
«WITH ETACS» 
IGNI TION 
SWITCHCST) 
«WITHOUT ETACS> 


Cz 


2 1121314 
1121314 1><1516|7 ЕР 1617 [8 
ЕЕЕ sh at Spal 


COMBINATION 
METER 
| 
Р 
| O 
BG) 
І 
! a N @ t 
| g= 9-4 
І 
| 2 @ 2 (B- 
| | 4 WEB 
E 111 (B- 
* O 4 1 o ( 
Bays 
| @ | 16 (Y (Y-B) С) 
| 7 (R-Y)L 1 (R-Y) RY O 
51 (@-М) 4 G-W G-W gy 
| 
L | 
54]55|56]57]58| 
59 E. C 
55646516687) 6 
m T EL E 
m D 
в ВНЕО5ТАТ С x 
e 
7. BACK UP 
STARTER AMO 
Remark 
*: Vehicles with ETACS 
93-164-5 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54 - 3D - 43 


CIRCUIT DIAGRAM – ELC 4-speed auto trans circuit (‘92 6 cyl Models) 


TAIL LAMP RELAY 


[2 D 314 
617 [8 910) 
CATS 
MAMAE uar) 
1121 31 415Г6171 81 SPCP 122) 


Se | 
H A/T SELECTOR | CHANGEOVER w 
Е-29 |. ОК: УДАО ЈЕ и B 
Ai E = ILLUMI NAT LON As E-30 Ay 
3141516 ON LAMP 1 ИТУ, d 
М [2 
514 ЈЕ 2 13 НІНЕН 
> > : 109 |C-21] 
x m о m 1 
ДИ 
МТ 
o= ERSEN eA ® UNIT O- 
айы; peer н 52Р [лусу 
B-W ЕБ БЕНИ В-Ы 53 Ww 
CE: з ep V sat ENT wa 
гв EE e 51521 2и OD ere 
YR ЕЕЕ аер В а 
© " рата 
Џ 
(R-Y) > 
@ m [IBI 67 [6 [910] J 
бл 112] ЗЇ 41 51 61 7181 SZ OR 122) | 
@— „| 6-15 | 
WITH AUTO-CRUISE , WITHOUT AUTO-CRUISE D ! 
/ \ Gw 641 | i 
| (В-ы) | 
a 
x i RH dp Md 
(В-ы) J C-20 WR 
p ТҮЙІП АКЕН 
E en, t[2[3[|4] M] [5 T6 [7 [e [9 а |з [4 [5 16 7 |8 13 10111203 
s| s! ЕЕЕ БШРЕГЕРЕЕЕЕ Cum НАННЕ 
l 1 е-е А2 
аа 18 D-09 
DAS. == Е 
^ | AUTO-CRUISE = — 
| CONTROL. UNIT m В 
-4 zo. BUE 
a 2-45) C-21] [ШЇ Яй 
RHEOSTAT 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54 - 3D - 44 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (‘92 6 cyl Models) Continued 


(1T2T3]4 [8 T6 7 [8 [8] 
С-19] По аг 1 1 6] 718 


DIAGNOSIS 
5 115275 35 4155/5 6/5 7 
CONNECTOR SARAC ITOR C-20) (68636016 1162163164) 
~|5 к 
C-92 4 a 10 
FRONT SIOE > x 
514 321 nd 
га јој [1716] ET 
REVERSE SIDE 
11213) 415 
6 |7 |8 |9 19] 2 
a 
$ ____ 1186-15 
1123 [15] М [617 |81910 
ЕЕЕ ЕЕЕ 7H ef SP oP 1р2 

~ СЄ 

x I 

l с 

> | © | 

ГЦ213141516171813) Б1Б25354555557) 


Баја БОЈЕ 1626364 


8 C-19 (Ота за St а 


_|3 | с-19 
СЕ 
B 
[1T 73 [4 [5] M [617 [8 [9 | 0] 
WIEEDEGEDET dE 
C-15 [12 
с 
CD 
ACCELERATOR 
PEDAL 
SWITCH 4 
ЕН С-08 OFF N 
2 
2 
WITHOUT WITH 
AUTO-CRUISE л AUTO-CRUISE 2 2 
Г OIL М / DAMPER NM SHIFT SHIFT 
PRESSURE" | | CLUTCH CONTROL | CONTROL 
Š CONTROL CONTROL N SOLENOID /\ SOLENOID 
= SOLENOID / X SOLENOID 
š 3 ` е 
| 
€ ELC 4-SPEED AUTOMATIC 
(m TRANSAXLE SOLENOID VALVE 
A m 
= UE : 
Їй 
93-164-A-S 


Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54 - 3D - 45 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (‘92 6 cyl Models) 


ENGINE 
CONTROL 
UNIT 
THROTTLE 
POSITION 
SENSOR 
18 C-19 11213 |4 151617 (83 


1 01 111 2]! 31 А1 51 61 71 8 


C-15|[1T2 3[4[5 Meer 
617 


Bj SP oP тр2 


2|3 4 |516 
7 [8 [9 101 1121314 


ELC-4A/T 
CONTROL. 
UNIT 


COMBINAT 10 
METER 
D-03 
TRE ISIS 718] 
A/T FLUID ПРЕНЕТИ 
TEMPERATURE 13 
SENSOR Е 
А-19 16 EFIE 
J/B 
ПА 
4  C-99 = 
& 
Wire colour code 
B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Ц: Light Blue 


54 - 3D - 46 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (‘92 6 cyl Models) Continued 


1 C-85 WU 
J/B 
e 


oyi с-ва а 


JUMPER 
CONNECTOR 


27 А-14ХП та 


10 


BATTERY 
BACK UP 


Remark 
* i Vehicles with 
dealer fitted A/C 


93-164-В-5 


ELC-4A/T 
CONTROL 
UNIT 


Wire colour code 
B: Black LG: Light Green С: Green L: Blue 
BR: Brown GR: Grey O: Orange P: Pink 


W: White 
R: Red 


Y: Yellow 
LI: Light Blue 


54 - 3D - 48 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (93-94 4 cyl MPI Models) 


К» ПИЈА 


SWITCH(CST) 
«WITHOUT ETACS» 


STARTER RELAY 
«WITH ETACS» 


C-18 i[2]314[5 | М |6 [7 [8 [9 fol 
111213141 51617) 81 SP OP Тра] 


ШЕ 


== 
БК 
= 
У 
zs 
sj 


COMBINAT | ON 
METER 
P | 
(9) | 
—@ 
N 
, (2)—« 
l 
D 
Wia бе 
2 2 5 8-ү 
7 @ < 4 6 L-R 2 
MEE sn | (8504 7 [pa = = = š BU 5 
V 
о (Y) (8 ese se te ыы aS N e 
5 (Y-B) Í 2 L x-g T| (CD) © 
sieaa 6 (04 3 YR | ooo WAR) 5 
7 (В-Ү) 1 (R-Y) (REY) У 
| POHER D « 51 (G-W) 4 4 G-W G-W (3) 
- 73 0-03 a5 56 0-02 _ 
NAE 215181718 51]52]53/54/55/56/57158 
3I 59 
m ТИМЕ КЕСЕ 5046 1|62|63|Б4|Б5)66|67| 6 
> 
5 D-09 ШЕ 
«о | [BEIM 1515 1813 | 
[OW 11 21 3141 516) 7181920 1l =] 
m l 
4 RHEOSTAT а c 
~ 
= BACK UP 
Remark STARTER 
x: Vehicles with ETACS КЕ 
93-139-F 


Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54 - 3D - 49 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (93-94 4 cyl MPI Models) 


TAIL LAMP RELAY 


1 
a 
A 
(0j 
ISA Ó 
je 
б 
6 C-86 == 
5 |6 [7 [8 
пра 
4 С-102/15161718 1310 
T 
о 
1 C-15 
=| [BEI Р ШЕ 
1 ІЗІ2І 31 2) Би 7h 81 SB ob 1p 2] 
G-W ° 
L-8 e | 
© 
Ф 2 
E о 
POWER/ 
OVER DRIVE ROWER ol mo 
SWITCH A/T SELECTOR CHANGEOVER I I 
LEVER wa) = 
E-29 lore (9) котон Є SWITCH D| D 
wid ILLUMINATION E-30 м Sed 
BH LAMP 779 = = 
5 2 3 Boga e 
т 12 |25 (С-21 
> > dede 
a d V V 
RC 
oa ЖЕН B-Y St buc ct UNIT 
@—ER НІ ree | ER 52 ere w— 
098-00 Је Se | CETMECD ШЕ еттен W 
ew ESSE a ЕШШ) WC] Wa 
gD пинин СЕВО SSL ра 
QUE BE СЕ A NON 
(R-Y) > 
@ ao ae E ers 
бз (1121314 an oe 
@— z| 11 С-15 
WITH AUTO-CRUISE | WITHOUT AUTO-CRUISE m 
ii G-W 56 
(R-W) 
a 
£ (R-M) 57 
(R-W) C-20 АМ 
2 C-14 
= = [11271374] M [5 [6 [7 |8 [9] 
al sh BARRE ERRARE ES] 
| c 18 D-09 
11 À10 TCU 
AUTO-CRUISE 7n 
CONTROL UNIT m А 
C-45 ZUM HBHEDHEUHHELDSEE 
C-21] [c-45] ld sien TBI SPOPTPZP SP ap ET) 
RHEOSTAT 


Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54 - 3D - 50 


CIRCUIT DIAGRAM – ELC 4-speed auto trans circuit (93-94 4 cyl МР! Models) Cont; 


ae Д 
1[e [3141816 [718 [1911] 2] 3 


POP JP op 2P AD БР 


C-21 


DIAGNOSIS 
CONNECTOR CAPACITOR 


ASSEMBLY 


C-20 


C-92 
FRONT SIDE 
3 
8 


5[4 
i 2t iors 


21 
716 


REVERSE SIDE 


112 
617 


3 
8 


4 В 
3101112 


18 с-15 


121358151 M [ST [els to 
га 314151 eft га SB op 122, E] 


22] 66 С-20 


V 


OIL DAMPER M SHIFT SHIFT 
PRESSURE || CLUTCH CONTROL CONTROL 
CONTROL CONTROL SOLENO!D SOLENOID 


SOLENOID SOLENOID 


` Y 2 


ELC 4-SPEED AUTOMATIC 
TRANSAXLE SOLENOID VALVE 


1.258 


93-139-A-F 


Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54-3D-51 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (93-94 4 cyl MPI Models) 


ENGINE 
зү 5v CONTROL 
UNIT 
[i213 4 [8 [6 [7 [8 [S ү 
1314/1516|17/18/19/20/21/222 324 TEE 
C-26 17 14 15 3 11 
THROTTL. 
= 
1 = о 
02 1 І 
m +. ==) 
4 17 18 
ELC-4A/T 
CONTROL 
UNIT 
5V 
>| 60 5 
= С-20 
s= 
Š E 4 C-I15(T123MT81 КИ [617 18 910 
= 11213415 6 7181910 
e me Be 8 EE 
= 
x 
244 0-11 072] 3/8 
E 7 |8 [9 [t of та 3] 4 
2 
9 
[7871 eae 
B (8 |0-03 
= 1Te [3]4 [5T6 [7 [8 
E] 
ME. M = 01112131 41 51 51 7 
K I CKDOWN 13 
SERVO 
TEMPERATURE on Sl 16 C-89 SRS 
A-18 E 1]2]3[4 516]? 
SENSOR a np 0 ese i 
A-19 
J/B ПЕ 


| C-99 [314 
шш 
Уго 
do 
Remark = 


^ :1992, 1993 mode ls 


п :1994 models 


Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54-3D-52 


CIRCUIT DIAGRAM – ELC 4-speed auto transaxle circuit (93-94 4 cy! MPI Models) 


Continued 
FUSIBLE A/C 
LINK CONTROL 
IT 
ІШ 
C-85 
J/B T == 
3 А-77ж 
Meal _ ===: 
C-88 25 
| E 
| JUMPER 2 
CONNECTOR DUAL 
М, PRESSURE 
3 А-1АХ 21 SWITCH 12077 
А-51 [ON 
с OFF 
«WITH A/C>| gp- 
| ON 
| се | | 
| (бе | 
| 
2 [cc et 4 
c 
= о 
a 4 
un 
с 
= T 
~ о 
@ 
a 
i 8 
V 
me ER 
UNIT 
Remark 
| i i PULSE PULSE 
ISS uc Феба Ааа 2 
Ш 
93-139-8-F 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54-30-54 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (93-94 6 cyl Models) Cont; 


IGNITION 
SWITCH(ST) 
«WITHOUT ETACS> 


STARTER RELAY | 
«WITH ETACS> S 


C-18 1[2[3]4 [5| M [6 [7 [8 [8 RO 
EISMIEEKEECEEEETIT:E 


= ТІКПЕ 
0-06 dE 
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METER 
| ium 
P 
@ „ | В-27 
о СА 
ОПОСУ 
! N 
| + 603—4 
D 
* i | ? 
! | 
12 (B-Y)..5 (B-Y) B-Y 
+ 
= СВЕ СРЈ ТЕ EE = La C 
| Ü Ll (В-М217 L Go [illl | В-и 
| + 607—4 (4) 
10 (Y) (8 nn SEQ Y @ 
15 (YB) Í 2 (i ur у-В 6) 
o ЕУ 16 (Y-R)Í 3 Be у. l Y-R F 
| 
17 (R-Y)u 1 (R-Y) (R-Y) (8) 
| 
POWER 5| (G-W) G-W G-W 
! O 4 (9) 
| | 
LZ 
г = 56 0-02 
11213 1583 Е 51[52]53152]55[55]57]58] 
Of Mey a ај SI 61 7 59 E 
EN | Бо 123646566167) 6 
x 
5 D-09 D 
tM [515] 1619 
20 гор РЕТ al Shel 7h et SPG = 2) 
aam T 
t RHEOSTAT N x 
N 
Remark STARTER ВАСЕ l 
x:Vehicles with ETACS 
93-139-5 


Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Biue 


54-3D-55 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (93-94 6 cyl Models) 


TAIL LAMP RELAY 


PH 


L-B 
о 
m 
J 3 1 о 
/ 
OVER DRIVE 6 ECONOMY шош 
SWITCH ACT SELECTOR | пи AN | CHANGEOVER ол 
Е-29 d ) Post 3)| SWITCH iB 
m rs eme oy DIES lps 
3141516 1 е H =] E 
5 2 2 3 AAA 
= А 12 |25 (С-21 
> T| X B eimi 
== =н BU 
ЕНІ 
[SOURCE | 
aE иш BY 51 |. — [UNIT 
9—8 ааа ee L-R ВАМА 
MER КЕН ын шей ЕЕЕ ger wa 
ë— = end Bei quu W ы 
Y-B ae ee Bs Y-B 55 [zc па m 
(6) bw 
Y-R ex] КЕСЕ poc W^ 
о — =s = 
(R-Y) > 
Ë tf 21 3) 4051 61 718! SBOP (p2 
je 11 C-15 
WITH AUTO-CRUISE į WITHOUT AUTO-CRUISE 2 | 
Ж. eo — 
f G-W 58 
(R-W) i 
T | (R-M) 57 
C-20| а/ы 
41 617 
a passu s 
c 18 D-09 
cy a TS 
AUTO-CRUISE > 
CONTROL UNIT m 
C-45 
C-21] 
RHEOSTAT 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Li: Light Blue 


54 - 3р - 56 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (93-94 6 cyl Models) Cont; 


POP pep E 4P P6 


DIAGNOSIS 
CONNECTOR CAPACITOR C-20 п 


ASSEMBLY 


C-92 
FRONT SIOE 


[574] Вет 
ta wo fet? 16] 
REVERSE SIDE 


HEB БЕШІЛЕ 
16 17 [819 } Of if 2 


66 C-20 


OIL DAMPER SHIFT SHIFT 

PRESSURE CLUTCH CONTROL CONTROL 

CONTROL CONTROL SOLENOID /\ SOLENOID 
SOLENOID SOLENOID 


ees 


ELC 4-SPEED AUTOMATIC 
TRANSAXLE SOLENOID VALVE 


1.258 


93-139-A-S 


Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54-3D-57 


CIRCUIT DIAGRAM - ELC 4-speed auto trans circuit (93-94 6 cyl Models) 


ENGINE 
CONTROL 
UNIT 


116 (6-28 


THROTTLE 
POSITION 
SENSOR 


ELC-4A/T 
CONTROL 
UNIT 


EJ 


"Em ШЕТІ 
- 


(io 
| 
= 4 C-l15[1Te[s[4]s 617 [8 [9] 0 
р нани ГУУ 
п 
К 4 В-11|123 [4[5 [6 
= 718191101 Th 2] 314 
SA 
| «e 
9 
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METER 
8 | D-03 
OFF ~ %0М © | |112131415[6[7 [6 
3 
= ПЕЛЕ ЕТЕ 
KICKDOWN 13 
SERVO 
A/T FLUID SWITCH m 
TEMPERATURE A-18 16  C-89 тате 5 61] 
SENSOR A [8 [9 HOW 15 ap 3] АЙ Sh 6) 
= O 
А-19 @ 
J/B 
ПА 
4  C-99 E 
ва DEBUG EEE 
da Rosh Tt gt 11116 
A 19952, 1993 models = — TEPER EER 
о :1994' models C-21] [2-26] ts 


Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54-3D-58 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (93-94 6 cyl Models) Cont; 


C-85 a 


J/B 


1121314 


С-88 


JUMPER 
CONNECTOR 


caf 


A-14X 


1. 25R-Y 


раван аза 
59 C-20 ЕБЕТ 


BATTERY 
BACK UP 


(R-Y) 


A/C 
CONTROL. 
[T 
f 
© 19) 
314) 
REPE 3 А-77ж 
c 
Si 
2 
DUAL 
PRESSURE 
SWITCH eth 
A-51 |0 
| 
Е OFF 
«WITH A/C» „• 
ON 
x) 1 
O 
[z T ZZ s 4 
c 
O 
4 
c 
O 
8 
ELC-4A/T 
CONTROL. 
UNIT 


Remark 
*:Vehicles with 
dealer fitted A/C 


93-139-В-5 


ааа 
5906152] 3646586] 


[алл [лл В 


o 
PULSE PULSE 
GENERATOR GENERATOR 


Wire colour code 
B: Black 
BR: Brown 


LG: Light Green 
GR: Grey 


G: Green 
O: Orange 


L: Blue 
P: Pink 


W: White 
R: Red 


Y: Yellow 
LI: Light Blue 


54 - 3D - 60 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (91-93 4 cyl Carby) 


[c-15 
2 MME 
9-06 4 M 7\8 
COMBINATION 
METER 
пр O 2 
| P І 
| Cy i 
| | as, | 
| | Ro | 
| AN 1 
| | Ш 
I ы N 
| | oje ] ||| 
| | 
| | dus 
| D oe ШІ 
i I І у 
E | 2 (B-Y),5 (B-Y) B-Y 
A + : : = 21 
| | we || 4 pits — | dum | |]Т|] _______ L-R 4 
Ee Ore ||| tt (B-W} (8-0) | ||| BW 
| E 10 v {в Сара C акан Y | 
eet) || 5 (Y-B) (p j | аа) Y-8 6) 
| [or al > ү [| З 
| ШЕЕ; «— | 6 v-mis — | tv-m YR = 
qd 1 | 
| i 7 (R-Y)4 1 (R-Y) (R-YO c 
| | 
| 
| | = H 
POWER — 51 (G-Wii 4 (G-W) (G-W) 
| « 1 - - 9 
! 
| | 
жа ws 56 D-02 
Lei 2 $178] БЕДЕ ЈЕ ВЕНЕ 
[o 121 341516171 EETAS 6 m í 
> 
5 D-09 Е 
1]2[3]4] МЛ [5]5 g 
a 101112) UNE dE dob =] J 
eo 1 
5 RHEOSTAT N Е 
e 
а BACK UP 
STARTER LAM 
93-140 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54-3D-61 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (92-93 4 cyl Carby) 


TAIL LAMP RELAY 


& POWER/ 


CVER 2ORiVE 
өле ГО] A Ж ЕСШ | CHANGEOVER x 
Е-29 / ГӘ Әу SWITCH ш 
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„їл Yo 2 Үз BLEE 
ala ~ 109 |С-21 
i Ba | 7 | 
55 [EC re m es I 
Шы 
"RES B-Y 51 | ERG 
L-R p e a Mo Есен L-R 52 gc 1 шы 
G 
Dapur pd u a wa 
= ї LF C — а ues cc ДЕ 
— p — СЕ NES AW 
OTR es ШЕНІ TT E а 
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(R-Y) zt | 
му a А а үздү 
nn ТІ 213141 516171 61 5РОр грэ | 
пр ir 02-12 | 
І 
б. | 
| 
a | | 
(G-W) 64 p | 
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(В-Ы) 57 pe | 
C-20 


гә 
с 
ы 
сл 
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E 
= 
[Чоо 


ШЕШ ЕЕ 51 6 71819 


18 0-93 
~n € 
С-20| |585960615265354 
> 
a 
x 101102103 104105 
c-21] {ШШШ 
RHEOSTAT 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A 


REVISED 


54-3D-62 


CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (91-93 4 cyl Carby) Cont; 


С-19] Cotas 
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ped E 
1[2]3] _ [415] 
51718 |90112 


18 c-15 


1Ta 3 [4 517161910 
Tit aft 3k 4516171 Bh 9р0р тра El 


(Y-L) 


515253545567 
63 C-20 15815916016 82163154 


| поза [816 T7 [8 
8 C-19 lO titan s aft St ef 7h e 


смо GND GND GND 
V M V V 


SIN 7[8 [8 
(ШЕ 3141516) 7181 9P OP IP 


ACCELERATOR | 
PEDAL | 


SWITCH 4 
C-08 "a N 
[1] = 


33. 


meer ЕГЕ Bes Sma) 
CONTRO: LENOTD /A SOLENOI 
SOLENOID / V SO ENOID /^ SOLENOID А 


/ / 


E \ DAMPER \/ SHIFT Б 


2 


v 


ELC 4-SPEED AUTOMATIC 
TRANSAXLE SOLENOID VALVE 


0.858 


(9) 
33214075 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (91-93 4 cyl Carby) 
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B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
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CIRCUIT DIAGRAM - ELC 4-speed auto transaxle circuit (91-93 4 cyl Carby) Cont; 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Rear window wiper & washer circuit ('92 wagon Models) 
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Wire colour code 


B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Rear window wiper & washer circuit (92 wagon) 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Rear window wiper & washer circuit (93-94 wagon Models) 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Rear window wiper & washer circuit (93-94 wagon Models) 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Turn signal & hazard lamp circuit (91-94 H,D,P Sedan Models) 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Turn signal & hazard lamp circuit (91-94 H,D,P Sedan Models) 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Turn signal & hazard lamp circuit (92-94 wagon Models) 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Turn signal & hazard lamp circuit (92-94 wagon Models) 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Turn signal & hazard lamp circuit (‘X’ line 91-94 Models) 
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B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Li: Light Blue 
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CIRCUIT DIAGRAM - Turn signal 4 hazard lamp circuit (‘X’ line 91-94 Models) 
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Wire colour code 
B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Defogger circuit (91-94 H,D,P sedan/wagon models) 
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CIRCUIT DIAGRAM - Defogger circuit (91-94 model 'X' line) 
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B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Defogger circuit (91-94 model ‘X’ line) Cont; 
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Remark 
A :1992, 1993 modets 
о :1994 modeis 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Stop lamp circuit (91-94 sedan models) 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Stop lamp circuit (92-94 wagon Models) 
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Wire colour code 
B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange 
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CIRCUIT DIAGRAM - Audio circuit 2 speakers (91-94 models) 
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Wire colour code 
B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Audio circuit 2 speakers (91-94 models) 
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Wire colour code 
B: Black LG:Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Audio circuit 4 speakers (91-93 Models) 
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= Remark 
A: Australian models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Audio circuit 4 speakers (91-93 Models) 
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CIRCUIT DIAGRAM - Audio circuit 4 speakers (91-93 Models) Cont; | 
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CIRCUIT DIAGRAM – Notes 
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CIRCUIT DIAGRAM - Audio circuit 4 speakers (94 Models) г E 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
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CIRCUIT DIAGRAM - Audio circuit 4 speakers (94 Models) 
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Wire colour code 


B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
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CIRCUIT DIAGRAM – Audio circuit 4 speakers (94 Models) Continued ! 
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Wire colour code 


B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Notes 
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CIRCUIT DIAGRAM - Audio circuit ‘X’ line w/o SRS (92-93 Models) 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54-30-93 


CIRCUIT DIAGRAM - Audio circuit ‘X’ line w/o SRS (92-93 Models) 
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CIRCUIT DIAGRAM - Audio circuit ‘X’ line w/o SRS (92-93 Models) Continued 
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- РЈ 
CIRCUIT DIAGRAM - Audio circuit 6 speakers 94 Models f 
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CIRCUIT DIAGRAM - Audio circuit 6 speakers 94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
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CIRCUIT DIAGRAM - Audio circuit 6 speakers 94 Models Continued 
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CIRCUIT DIAGRAM - Audio circuit ‘X’ line w/- SRS 94 Models í 
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CIRCUIT DIAGRAM - Audio circuit ‘X’ line w/- SRS 94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Audio circuit ‘X’ line w/- SRS 94 Models Continued 
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CIRCUIT DIAGRAM - Tail, p 


91-94 Models 
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osition & licence plate circuit (sedan) 
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CIRCUIT DIAGRAM - Tail, position & licence plate circuit (sedan) 
91-94 Models 
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B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Tail, position & licence plate lamp circuit (wagon) е 
92-94 Models 
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CIRCUIT DIAGRAM - Tail, position & licence plate lamp circuit (wagon) 
92-94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 


BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Central door locking (H,D,P 91-94 Models) 
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CIRCUIT DIAGRAM - Central door locking (H,D,P 91-94 Models) 
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CIRCUIT DIAGRAM – Central door locking (H,D,P 91-94 Models) Cont; 
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CIRCUIT DIAGRAM - Central door locking 'X' line (91-93 Models) 
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CIRCUIT DIAGRAM - Central door locking 'X' line (91-93 Models) 
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CIRCUIT DIAGRAM – Central door locking circuit ‘X’ line (94 models) 
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CIRCUIT DIAGRAM - Central door locking circuit ‘X’ line (94 models) 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Central door locking circuit ‘X’ line (94 models) Continued pu 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue Р 
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CIRCUIT DIAGRAM - Central door locking circuit ‘X’ line (94 models) 
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CIRCUIT DIAGRAM - Back-up lamp circuit WT 91-94 Models 
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CIRCUIT DIAGRAM - Back-up lamp circuit A/T 91-94 Models 
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CIRCUIT DIAGRAM - Cooling circuit 91-93 Models 
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CIRCUIT DIAGRAM - Cooling circuit 91-93 Models 


eL-Y 
A/C A/C 
CONTROL CONTROL 
UNIT UNIT 
DEDICATED 
FUSE 2 C-80 51 C-82 
П274314 152535415 5657158) 
> 5916016 6216364165166) 
Ó 
ЕРІН! X 
D 
1 C-83x 
> 
© x 
[2314 | (i {2 ЗЛА М [S [E 78 9] 
67 | Ol th 2h зар SH 6h 70 87 920 
CONDENSER >| 8 C-17 „ | 18 С-17 
FAN MOTOR 
A-55 © © 
ma 


| 


TEMPERATURE 


T 
стамодао | AUTOMATIC 
А/С CONTROL 


T2 [314 51617 [819] 
dita x gd 7 HH 
19 C-03«SEDAN» 
21 C-03«WAGON» 


213 Та 5А [61781910 
E 1121314) Sit elt 7h 8) 9P0P ІР2| 


CONDENSER 
FAN MOTOR 
RELAY 


OFF 


Remark 
*: Vehicles with 
Dealer fitted A/C 
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CIRCUIT DIAGRAM - Cooling circuit 94 Models 
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CIRCUIT DIAGRAM - Cooling circuit 94 Models 
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CIRCUIT DIAGRAM - Power seat circuit ‘X’ line 91-94 Models 
POWER WINDOW RELAY FUSIBLE LINK Ө! 
«1992, 1993 models» «1994 mode! s> 
Y 
[L2 T3 14 [5] M uM 
12 C-05 12131 аї Sh Git 7H at РОР 122 
za 
Seeds 
e E-45 POWER SEAT (DRIVER'S SIDE) 
с 
с 
| -A l? POWER SEAT SWITCH 
| REAR HEIGHT FRONT HEIGHT 
| | | @ 
| | SEN UP Е Sa OOWN UP -~ | DOWN UP еі- DOWN 
|| | Г 
Fi Mire UC RES 
| ЈЕ. 
|| = 
| Y- E --Y ET A L------ ш----- Y 
E-48 |7 5 8 g 4 3 i 2 
| 112|21415|Б 
| үт [эп та 
i 
9 7 T T T F m 
– | a | > > J | EN | > > 
из wm из u» ш ч о о 
М e e [ev] e e оз au 
2 2 2 3 
REAR a A A Aj A A А A FRONT 
HEIGHT i i І l | HEIGHT 
MOTOR ! 
=-50 LIMIT 
ns or? xd or? ~ Дом оғ ~ Дом or? =F + ore Юн — ове Јом SW! TCH 
ЕН | E-51 
REAR y ОТ E-53 Y: dh 
HEIGHT MOTOR Ей 
LIMIT 
| SWITCH == 
| E-44 e m 
: r=] | оу [aV] 
| ЕЕ | 
| | 28 
| 9 
| ai 
~ 
1 
B 
N E-45 
сас 
Qno 
4n Remark 
A :1992, 1993 тосе!5 
a с :1894 models 
a 
Wire colour code 
B: Black LG: Light Green С: Green L: Biue W: White Y: Yellow Е 
BR: Brown GR: Grey O: Orange P: Pink R: Red Ш: Light Blue t 
е 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54 - 3D - 125 


CIRCUIT DIAGRAM - Power seat circuit ‘X’ line 91-94 Models 
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CIRCUIT DIAGRAM - A/C & heater circuit (H,D,P sedan/wagon) 92-93 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - A/C & heater circuit (H,D,P sedan/wagon) ` ( 
92-93 Models Continued 
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CIRCUIT DIAGRAM - A/C & heater circuit (H,D,P sedan/wagon) 94 Models 
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CIRCUIT DIAGRAM - A/C & heater circuit (H,D,P sedan/wagon) 94 models 
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CIRCUIT DIAGRAM - A/C & heater circuit (H,D,P sedan/wagon) ` C 
94 Models Continued | 
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CIRCUIT DIAGRAM - A/C & heater circuit (H,D,P sedan/wagon) 94 Models 
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CIRCUIT DIAGRAM - A/C & heater circuit ‘X’ line 91-93 Models 
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CIRCUIT DIAGRAM - A/C & heater circuit ‘X’ line 91-93 Models 
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CIRCUIT DIAGRAM - A/C & heater circuit ‘X’ line 91-93 Models Cont 
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CIRCUIT DIAGRAM - А/С & heater circuit ‘X’ line 91-93 Models · 
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CIRCUIT DIAGRAM - А/С & heater circuit ‘X’ line 91-93 Models cont; 
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B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow TE 
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CIRCUIT DIAGRAM - A/C & heater circuit ‘X’ line 91-93 Models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Li: Light Blue 


€ Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A 


REVISED 


54 - 3D - 140 | diet 


CIRCUIT DIAGRAM - A/C & heater circuit 'X' line 94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 


BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - А/С & heater circuit ‘X’ line 94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - A/C & heater circuit ‘X’ line 94 Models Continued ғ 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue PI 


54 - 30 - 143 


CIRCUIT DIAGRAM – А/С & heater circuit 'X' line 94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - А/С & heater circuit ‘X’ line 94 Models Continued b 
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B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
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CIRCUIT DIAGRAM - A/C & heater circuit ‘X’ line 94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Meters & Gauges circuit 91-94 Models 
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A 11992, 1993 models 
а :1994 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue 
BR: Brown GR: Grey O: Orange P: Pink 
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© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A 


REVISED 


54-3D- 147 


IGNITION seni 
SWITCHUG1) Voy ENGINE CONTROL UNIT 
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21 10019 [8 SIDE 


CIRCUIT DIAGRAM - Meters & Gauges circuit 91-94 Models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Warning lamps circuit 91-94 Models 
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В: Black ; , LG:LightGreen С: Green L: Blue W: White Y: Yellow P 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Warning lamps circuit 91-94 Models 
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Remark 
o :1992, 1993 vehicles with ABS 


Wire colour code 


B: Black LG: Light Green | С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Warning lamps circuit 91-94 Models Cont; 
IGNITION IGNITION 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


O Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54 - 30 - 152 


CIRCUIT DIAGRAM - Indicator lamps circuit 91-94 Models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue n 
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CIRCUIT DIAGRAM - Indicator lamps circuit 91-94 Models 


ІМНІНІТЕН SWITCH 


ГеВ 1 15151 18 {шй тат ЇШ 
3 ERI 
(Lot rat 3 4f ЕЕЕ (aaa Sara 
16 D-03 са 0503 
115 


HEADLAMP RELAY 


DEDICATED 
FUSE 


-03«WAGON» 


1 [21314151 KA [617 1819 Lol 
Las E 2 


6171819 


C 
C-03«SEDAN» 
1 

9 


3 5 
ei + - 


0 | ait Si 6 EE 9 


20 0-09 


Д 
[T2 1314 T5 [8 T7 I6 


(Y-R) 


214151617 


[Ore 
D-03 


7727314] [516/718 131 
LOW 213415161 71 81920 


CRUISE 


3 D-03 


I BEBE 


101112) 314151617 


5 D-08 


[t2 [3 4| MA [8 6 [7 [8T9] 
кој 11213) 8151 6) 7180 ЭРО 


т. 


13 0-11 


[112 31 M [4T5 [6] 
(781912112134 


Wire colour code 
B: Black 
BR: Brown 


LG: Light Green 
GR: Grey 
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CIRCUIT DIAGRAM - Indicator lamps circuit 91-94 Models Cont; 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM – Room, тар & ign key illum circuit ‘X’ line 91-94 Models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Room, map & ign key illum circuit 'X' line 91-94 Models 
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Wire colour code 
B: Black LG: Light Green О: Green L: Blue 
BR: Brown GR: Grey O: Orange P: Pink 


W: White 
R: Red 


Y: Yellow 
LI: Light Blue 
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CIRCUIT DIAGRAM - Room, map & ign key illum circuit H,D,P line 91-94 Models 
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B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 5 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue ` „> 
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CIRCUIT DIAGRAM - Door lamp circuit 91-94 Models 


FUSIBLE LINK 


[gi С-85 
A (3) J/B 
10A 
M 1121512 7><1516 17 
[12314] С-88 ! c-100 [EISE oL 2131 41516 
ES 
JUMPER 
CONNECTOR 


А-14Х 


m 


4 


5 WITH WITHOUT 
Яр ABS or SRS ABS or SRS 


F 
с 


R-B 


F-15 
І 2 
TR] 
| 2 
І 
i DOOR DOOR DOOR 
| LAMP | LAMP AMP LAMP 
(FRONT:LH) | (FRONT : RH) | (REAR:LH) | (REAR: RH) 
I 
І 
| F-24 | F-17 | | F-13 
GJ 
H ; 
SN LAM 
WITH = 777481 WITHOUT ser Wi bc 
ABS ос SRS | ABS ог SRS ABS or SRS 
= ~ 
e m 
2 ~ 
TERIMA ET] Z = PERM EEE] | jd 
(51011121 3 ар Sh 617) i 22 ҚА ЕШШ ЕЕ ЕЕ Gf 7H 6) = 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Cargo lamp & glove box lamp circuit (92-94 wagon models) 
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Wire colour code 


B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM – Cargo lamp & glove box lamp circuit (92-94 wagon models) 
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Wire colour code 


B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Luggage lamp & glove box lamp circuit 91-94 sedan Models 
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Wire colour code 
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W: White Y: Yellow 


R: Red LI: Light Blue 


B: Black LG: Light Green С: Green L: Blue 
BR: Brown GR: Grey O: Orange P: Pink 
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CIRCUIT DIAGRAM – Anti-lock braking system circuit 92-94 models 
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4 JH EEREEIEE JAE 
91-136 БӨЛ” 4Е04 (рата за 2505 БЕР 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM – Anti-lock braking system circuit 92-94 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Anti-lock braking system circuit 92-94 models continued t 
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CIRCUIT DIAGRAM - Theft-alarm system circuit ‘X’ line 91-94 Models 
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B: Black LG: Light Green а: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue Қ 
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CIRCUIT DIAGRAM - Theft-alarm system circuit ‘X’ line 91-94 Models 
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«Vehicles with ABS G 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Theft-alarm system circuit ‘X’ line 91-94 Models Cont; 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 4" 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue M. 
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CIRCUIT DIAGRAM – Theft-alarm system circuit ‘X’ line 91-94 Models 
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e 
d (ғғ “404 SWITCH 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Theft-alarm system circuit 'X' line 91-94 Models Cont; 
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B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Cigarette lighter circuit 91-94 models ] 
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Wire colour code 

B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Power window circuit 91-94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow р, 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue š 


@ Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54 -3D - 175 


CIRCUIT DIAGRAM - Power window circuit 91-94 Models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LE Light Blue 
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CIRCUIT DIAGRAM - Power window circuit 91-94 Models Cont; 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow i 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue Ки 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/o SRS 91-94 models 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/o 585 91-94 models 
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CIRCUIT DIAGRAM – Auto-cruise circuit w/o 585 91-94 models Cont; 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White 
BR: Brown GR: Grey O: Orange P: Pink R: Red 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/o SRS 91-94 models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White 
BR: Brown GR: Grey O: Orange P: Pink R: Red 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/o SRS 91-94 models C 
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B: Black LG: Light Green О: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/o SRS 91-94 models 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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TAIL LAMP RELAY 


CIRCUIT DIAGRAM - Auto-cruise circuit w/- SRS 94 models 
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Wire colour code 
B: Black 
BR: Brown 


W: White 
R: Red 


Y: Yellow 
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LG: Light Green 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/- SRS 94 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


CIRCUIT DIAGRAM - Auto-cruise circuit w/- SRS 94 models continued 
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BR: Brown 
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CIRCUIT DIAGRAM - Auto-cruise circuit w/- SRS 94 models 
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Remark 
: Vehicles witn ETACS 
A: Vehicles without ETACS 


Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Biue 
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CIRCUIT DIAGRAM – Auto-cruise circuit w/- SRS 94 models cont; 
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Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue a 


54 - 3D - 189 


CIRCUIT DIAGRAM - Auto-cruise circuit w/- SRS 94 models 
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Wire colour code 
B: Black LG: Light Огееп G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Starting circuit 'X' line 91-94 models | 
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B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
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CIRCUIT DIAGRAM - Starting circuit 'H,D,P line 91-94 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
AW342051-A REVISED 
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CIRCUIT DIAGRAM - Keyless entry circuit 'X' line 91-93 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Li: Light Blue 
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CIRCUIT DIAGRAM - Keyless entry circuit 'X' line 91-93 models 
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Wire colour code 

B: Black LG: Light Green G: Green L: Blue 

BR: Brown GR: Grey O: Orange P: Pink 
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W: White 
R: Red 


Y: Yellow 
Li: Light Blue 
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CIRCUIT DIAGRAM – Headlamp circuit 91-94 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red Lt: Light Blue 
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CIRCUIT DIAGRAM - Windshield млрег & washer circuit 91-94 models 
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Wire colour code 
B: Black LG: Light Green 
BR: Brown GR: Grey 
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G: Green 
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AW342051-A 
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R: Red 
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LI: Light Blue 
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CIRCUIT DIAGRAM - Horn circuit 91-93 models 


FUSIBLE 
LINK (8) 


4 с-105 ШЕҢ 


ТМ 7617 
14 C-03 023488178303 


A-57 


HCRN (HI ) HORN (LO) HORN (HI ) 
(LH) (RH) (LH) 
A-58 | A-59 Е] 


0. 85G-B 


Pes 16789] 
DEEEDtEEDER 
4 C-03«SEDAN» 
5 C-03<WAGON> 


0. 85G-B 


ШЕНІ RATS TETTE TS. 
4 C-03 LR ar ater rh at se 


121214151 [6 7 [8 [9 10) 
ШЕЕПЕТТІСЕЗУ 12 


[1T2 T3] KJ [4T5T6 (T7273) M [47516] 
2 C-52 718151412194 2 C-52 181814174374 


zs ТІ ING NG WITHOUT WITH 
a MEER AER AUTO-CRUISE , AUTO-CRUISE 
à ASSEMBLY ASSEMBLY —— 
š Haad o| 8 кі 
SLIP #2 © HOO 
P 86 
R 
| 
T кате 2 ano, 
Š 
HORN 
SWITCH 
<1992, 1993 models with ETACS> «Without SRS on ETACS> 
93-149 
Wire colour code 
B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Horn circuit 94 models 


ON FUSIBLE 
(ACC) LINK (8) 


| C-85 8 


4 C-105 2211496] 


[T2841 MI ҚЫЗЫН 
14 C-03 10 AH SH 451617181320 


JUMPER 
CONNECTOR 


A-14X 


M 
a с-ва Ш 


J/8 


HCRN(H1) HORN(LO) 
(LH) (RH) 


: MRAM БАН 
д соз Таза агро 
> слао THEFT ALARM 


eroe ct ee e HORN RELAY 


0. 85G-B 


CLOCK 
SPRING 


1.25B 


HORN 
SWITCH 


Boom ЧЕ 


<1994 models witn ETACS» 


Wire colour code 
B: Black LG: Light Green (С: Green L: Blue W: White Y: Yellow 


BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Horn circuit 94 models 
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CIRCUIT DIAGRAM - A/C control panel lamp circuit 91-94 models 
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Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 
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CIRCUIT DIAGRAM - Remote control mirror circuit 91-94 models 


TAIL LAMP RELAY 


| > 
| m 
4 C-102 C-89 = 
[112 314 1 si 5:8 .7| 
= 5 |5 [7 [81910 819 h On ih 20 341216 БИ, 
© 
W:THOUT WITH 
BUTOMAT:C AUTOMATIC 
TEMPERA) URE TEMPERATURE 
CONTRCL CONTROL 
A ONES 


C) 

4 
a 
Bis 
aia 
БЕ 

-W 
го 
о 
| 
~d 

oie 

(ғ 

п 

ые 

ag 

m 

ГАШ) 

WE 

AR 

mit 

[lel 
G-W 


А/С CONTROL | 


CONTROL PANEL LAMP | А 
PANEL AN š ! 0-12 
LAMP Ше | М 
6-130] Э) | 2з 
= | р 
Ch: | | ШЕ 
ЧЫЙ к=з : 521535415556) 
55 
D — га” 
Е [21314] BAE ve 8 [7 [8 |9 
3 C-17 25453, [4 С-17 арка зна 51617181920 
Ñ 
810111213 415 6 
x 16 C-89 
m 
1121314] 5 9! 
18 D-09 101! 211 3R alt Sit 817) 819 0) 
99 
I2] 
3 
id 
a 
l. Qemark 
NS A 11992, |393 тосе:5 = 
в :1384 moce:s 
93-150 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow | 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue E" ny 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54 - 3D - 201 


CIRCUIT DIAGRAM - Ciock circuit 91-94 models 
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CIRCUIT DIAGRAM - Door key illumination circuit ‘P’ line 91-94 models 
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CIRCUIT DIAGRAM - Conventional 4су! carburettor circuit 91-94 models 
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CIRCUIT DIAGRAM - 


Emergency lamps circuit MOT 92-93 models 
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CIRCUIT DIAGRAM – Emergency lamps circuit MOT 92-93 models 
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CIRCUIT DIAGRAM - Police siren & 2 way radio circuit MOT 92-93 models 1 
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B: Black LG: Light Green G: Green L: Blue W: White Y: Yellow | 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue ( М 
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CIRCUIT DIAGRAM - Electronic control suspension circuit X,P line 6 cyl 
92-93 models 
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CIRCUIT DIAGRAM - Electronic control suspension circuit X,P line 6 cyl 
92-93 models 


FUSIBLE LINK G 


OW-B 


H 


Ü Бы. 


ај 345) 6t 7 


о. 
J 
о 
1 
о 


Tons | | 
d ж 
C-63; | x 
| ; NE 
~ e 
RS 
s 
— B 
[ШЫ с «o | == 5-11: 
~ ` 
E : 
= 3 
Wire colour code 
B: Black LG: Light Green С: Green L: Blue W: White Y: Yellow 
BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


54-3D- 210 


CIRCUIT DIAGRAM - Electronic control suspension circuit X,P line 6 cyl ( 
92-93 models 
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CIRCUIT DIAGRAM - Electronic control suspension circuit X,P line 6 суі 


92-93 models 
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CIRCUIT DIAGRAM - Electronic control suspension circuit X,P line 6 cyl ^ 
92-93 models 
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CIRCUIT DIAGRAM - Electronic control suspension circuit X,P line 6 cyl 


92-93 models 
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CIRCUIT DIAGRAM – Electronic control suspension circuit X,P line 6 су! 
92-93 models 
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Б CIRCUIT DIAGRAM - Trunk lid opener circuit ‘X’ line 91-93 models | 
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CIRCUIT DIAGRAM – Trunk lid opener circuit 'Х' line 94 models 
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BR: Brown GR: Grey O: Orange P: Pink R: Red LI: Light Blue 


54 - 3р - 218 


CIRCUIT DIAGRAM – SRS Air Bag 94 models 
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CIRCUIT DIAGRAM - SRS Air Bag 94 models 


Caution: 
Carefully read and observe the SRS SERVICE PRECAUTIONS (Refer to GROUP 52B - Service 
Precautions) prior to any service. 


©- 
10A 
xm ES 1 [2 [314 [><15 [8 [7 
5 6 сва 118101934516 
COMBINATION 
METER 
zt Mermi 
m 18 
[їп 
|5 
[eME ree] | - | 
MC [EEEDELELES! | CCNNECTOR | 
7 8 0-09 LOCK SWITCH | 
= 
m | i | 
© | 
ik UNLOCK | 
ШЕ 13 ооф" Iz | 
USE eh Dc. estates ete кысыш ETI SRS 
! DIAGNOSIS 
Ф $ ж ! UN 
| 
| 


© 
Ё: 


©) 
<-- 
| + < 
+ 
AV 


| 
i 
| 
i 
| 
| 


2 €-34 | 20 “9 8 
па 
LU m 
(>< БА 
e dp (2 
о 
m m 
чл Ww 
ср со 
о о 
CLOCK 
SPRING 8 C-92 
DIAGNOSIS 
CONNECTOR 
FRONT {5]4] „ (3121) 
sice (Ран i 3181715 
reverse ШЕН ЕГІН 
S1DE 5 |7 Ја [9 [0] :]2 
LE - = 


Wire colour code 
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CIRCUIT DIAGRAM — Immobilisation circuit with MPI «95 models» 
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CIRCUIT DIAGRAM — Immobilisation circuit with MPI «95 models» 
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CIRCUIT DIAGRAM — Immobilisation circuit with Carby «95 models» 
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CIRCUIT DIAGRAM — Immobilisation circuit with Carby «95 models» 
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CIRCUIT DIAGRAM — Conventional Carburettor circuit «95 models» 
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CIRCUIT DIAGRAM — Conventional Carburettor circuit «95 models» 
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CIRCUIT DIAGRAM — Starting circuit <All 1995 Models» 
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CIRCUIT DIAGRAM — Carburettor Ignition circuit <95 models> 
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CIRCUIT DIAGRAM — Speed related windshield wiper circuit «95 model» 
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CIRCUIT DIAGRAM — Speed related windshield wiper circuit «95 model» 
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CIRCUIT DIAGRAM — Conventional 4 cyl carburettor circuit 91-94 models 
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CIRCUIT DIAGRAM — Conventional 4 cyl carburettor circuit 91-94 models 
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SECTION 4 — AUDIO SYSTEMS 


<R Series» 


SPECIFICATIONS 


Audio Unit 
Maker bU re Eh aere ettet dd Philips A.W.A. Mitsubishi 
Туре суа инади БАСЫ ОСА g a AM/FM Stereo AM/FM Stereo AM/FM Stereo 
Radio Cassette Radio/Cassette Radio Cassette with 
Graphic Equalizer 
Model wa beet Ld dae eec taceo cor hs DC610/73 78926-079 RX335AL 
Speakers ^. oie Re ua paynu ae eet eg ned "P" line "D',"H" line “X” line 
Type — Front ...................... 2 x single cone 2 x single cone 2 x twin cone 
— front doors.................. — == 2 x twin cone 
S= TEAC адаса ымыра ыла дуй 2 x twin cone — 2 x three axial 
Nominal input power — front .......... 15W 15W 12W 
— front door ...... == — 15W 
— геаг............ — 20W 20W 
Antenna 
Type — “D”, “H” and "P" line........ Pole 
IX" INe аьа ыала Power 
Location —"D", “H” and “P” line RH ^A" pillar 
XP Ihe? ote анарды LH rear fender 
«S Series» 
Audio Unit 
Make .............................. Mitsubishi A.W.A. Mitsubishi 
Туре ¿yan Rinse hapa as AM/FM Stereo AM/FM Stereo AM/FM Stereo 
Radio/Cassette Radio/Cassette Radio/Cassette 
Model: жуушу ыиы e Epid RX245AL 78926-079 DX262AL 
SPEGKGCS: ъан алани "P" line "D", “Н” line "X" line 
Type Front, uuu sens 2 x single cone 2 x single cone 2 x twin cone 
— front doors.................. — — 2 x twin cone 
OAPs атыр IE eR A 2xtwin cone — 2 x twin cone 


Nominal input power — front .......... 


— front door ...... 
--теаг............ 
CD Unit 
Make ыызы жаа dob ede ый eu 
Model.............................. 
Antenna 
Type — “D”, “Н” and "P" line ........ 
Пе: etd as prava 
Location — "D^", “H” and "P" line .... 


cS" Несі cbt bns 
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Pole 
Power 
RH “A” pillar 
LH rear fender 


AW342051-B 


12% 
I5W 
20W 


REVISED 


54-4-2 


GENERAL INFORMATION — RADIO RECEPTION 
AND SOUND QUALITY 


FM Reception 


FM radio waves are transmitted at very high 
frequency (VHF) in straight lines (line light waves). Tall 
buildings, hills or other obstructions may cause 
“shadows” with loss of signal noted by a momentary 
“ZZT ZZT” noise in reception. FM signals can also 
be reflected by obstructions, Direct and relected radio 
signals from the station arriving together at the antenna 
may cause a similar noise (multipath interference). This 
may occur in any FM receiver in a moving vehicle. 


Cassette Sound Reproduction 


Poor Sound reproduction may result if a cassette is 
warped, the tape is wound too tight or if there is dust 
or grime on the tape or the cassette head. 

To overcome these problems, the following points 
should be noted: 

* Cassettes need to be stored in a cool location, and 
not on the seats or instrument panel. 
* Cassettes should never be left in direct sunlight, and 
in hot weather, it is advisable to take cassettes inside. 
* Do not leave cassette in player while not in use, as 
this will permit dust entry to both the cassette and 
tape player. 
Should a tape be wound too tight, (expecially thin 
tapes), it may be relieved by a few light taps of the 
cassette on a suitable surface. Alternatively, if the 
tape becomes slack, tighten by rotating a pencil in 
the drive hole as shown, refer Fig. 1. For these 
reasons, it is recommended that C30, C60, C90 tapes 
be used. 
* Clean the magnetic head by playing a cleaning 
cassette at regular intervals. 


Fig. 1 — Removing slack in tape 


Signal Noise/Interference 


Noise interference during cassette and/or radio 
operation can be generated from various sources. 

(a) Outside the vehicle — other vehicles, neon signs, 
eic. 

(b) Within the radio — thermal noise from transistor 
etc. 

(c) Other equipment on the vehicle — ignition 
system, alternator, accessories, etc. 


The audio system fitted as standard equipment has 
devices built in to suppress audio unit internal noise 
and interference from outside the vehicle. The system 
is also designed to be compatible with the vehicle 
electrical system. 


AUDIO UNIT 


NOTE: Pre-removal and post-installation opera- 
tion, removal and installation of floor console 
— refer Group 52. 


Removal 
(1) Remove the two audio trim panel retaining screws 
and remove the audio trim panel. 
NOTE: Ensure ignition is switched OFF before 
disconnecting wiring. 


(2) Remove the four radio/cassette mounting screws, 
refer Fig. 2 and after disconnecting all necessary wiring, 
remove the radio/cassette unit. 


Fig 2 — Removing the radio/cassette 


NOTE: Security coded radios will require the code 
to be re-entered into the radio. 


Installation 


Install by reversing removal procedure then re-set 
radio pre-select buttons. 
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REMOTE CONTROL SYSTEM 
General information 


The system consists of a switch mounted in the 
steering wheel. As the radio remote-control switch is 
pressed the digital signal from the operated switch is 
sent through the slip ring to control the audio 
functions. 


Switch Assembly 


Removal 


(1) Remove the switch retaining screws from the 
steering wheel. 

(2) Disconnect all wiring from the switch assembly 
and remove the switch from the vehicle. 


Installation 
Install by reversing removal procedure. 


SPEAKER REPLACEMENT 
Front 


(1) Using a suitable lever, remove the speaker cover, 
refer Fig. 3. 


Fig. 3 — Remove front speaker cover 


(2) Remove the speaker retaining screws. 

(3) Lift out the speaker, disconnect from the wiring 
harness and remove the speaker from the vehicle. 

(4) Install by reversing the removal procedure. 


Front Door Speakers 
Removal 


(1) Remove the door trim. 

(2) Remove the speaker garnish attaching screws and 
remove the garnish. 

(3) Remove the speaker retaining screws. 

(4) Lift out the speaker, disconnect from the wiring 
harness and remove the speaker from the vehicle. 

(5) Install by reversing the removal procedure. 


18N0376 


Fig. 4 — Removing front door speaker 


Rear 


(1) Using a suitable lever pry off the speaker cover, 
refer Fig. 5. 

(2) Remove the speaker retaining screws. 

(3) Lift the speaker out, disconnect the wiring and 
remove the speaker. 

(4) Install by reversing removal procedure. 


2. Gasket 
3. Screws 
4. Speaker 


Fig. 5 — Removing rear speaker cover 


ANTENNA 


Removal 


(1) Remove the right hand сом! side trim and right 
hand scuff plate, refer Group 52. 

(2) Remove the floor console, refer Group 52. 

(3) Lift up the carpet sufficiently to gain access to 
the antenna cable securing tape and remove the tape. 

(4) Remove the antenna retaining screws. 

(5) Withdraw the antenna and cable from the pillar. 


NOTE: Tapping a suitable length of electrical wire 
to the old cable before removal will facilitate 
fitment of the new antenna and cable. 
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Installation 


Install by reversing the removal procedure, ensuring 
that the cable follows the original routing. 


POWER ANTENNA 


Removal 


(1) Remove the luggage compartment side trim, refer 
Group 52. 

(2) Disconnect the wiring harness and antenna cable 
from the antenna. 

(3) Remove the antenna mounting nuts, refer Fig. 
6, and remove the antenna. 


NOTE: The antenna should be fully retracted 
before removal. 


Fig. 6 — Electric antenna attaching nuts 


Installation 
Install by reversing the removal procedure. 


Antenna Cable Replacement 
Removal 


(1) Remove the luggage compartment side trim, refer 
Group 52. 

(2) Disconnect the antenna lead from the antenna. 

(3) Remove the rear seat cushion, the right hand 
front seat and the centre console, refer Group 52. 

(4) Remove the front and rear scuff plates and lift 
the carpet sufficiently to gain access to the antenna 
cable. 

(5) Remove the antenna cable. 


Installation 

Install by reversing the removal procedure, ensuring 
that the lead is correctly routed to avoid sharp bends 
and pinching. 
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SECTION 5 — HEADLAMPS AND LIGHTING 


Globe Location 


Headlamp (Hi/Lo beam) .................. 
Headlamp (Hi beam)...................... 


Turn signal lamps 


—bFront.side; i rl ee a hee ak та а 

—Rear combination lamp................ 
Park lamps — front combination lamp ...... 
Reversing lamp ........................... 
Licence plate lamp ........................ 
Licence plate lamp (wagon) ................ 
бордай Іапір............................ 
High mounted stop lamp sedan............. 


High mounted stop lamp wagon ............ 
Interior lamp — "D" апа “Н” line .......... 


— “Р” and "X" line .......... 
Map lamp (“P” and "X" line) .............. 
Luggage compartment lamp ............... 
Cargo lamp (мароп)....................... 


Door lamps (“P” and “X” line) ............. 


Instrument illumination lamps — refer 54-5-2 
Heater panel illumination lamp ............. 
Glove box illumination lamp ............... 
Shift indicator illumination lamp ........... 


Radio illumination ........................ 


GLOBE CHART 


Globe type 


ТИ 12У 60W/55W 
Е 12У 55W 


Fase esau 12V 21W 
МЕ Ви 12V 5W 
Sed dies 12V 21W 
MEE 12V 5W 
iubes 12V 21W 
Puget 12V 5W 
TEER 12V 10W 
AAE 12V 21/5W 
nmm 12V 21CP 


Wedge base 


jo erts 12V 5W 
Vestes 12V 10W 


Festoon 


eumd 12V 8W 


Festoon 


LET 12V 8W 


Festoon 


па dee 12V 5W 


Festoon 


T 12V 10W 


Festoon 


m 12V 5W 


Festoon 


— 12V 1.4W 
Ses Sop 12V 3.4W 


vene. 12V 1.7W 
Wedge 


Mitsubishi Replacement 
Part No. 


4067764 
4156780 


382 
AS820090 
382 
AS820090 
382 
AS820090 
04066764 
380 
MS820079 


AS820090 
MF820512 


MF820513 
MF820513 
MS820071 
3646458 
MS820071 
М5820083 


9421330 
AW323565 


Quantity 


ES To be serviced by an approved Radio Service Agent. 
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HEAR VIEW 


зао 
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— М? 
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EO (P) (AUTO 


Colour Application 


AW328834 TR-D, TR-P 
AW328841 TR-X 


AW328834 
AW328841 


AW328834 


AW328832 


AW328843 
AW328842 


AW 328843 Blue TR-D, TR-P 
AW 328842 Green TR-X 


Instrument illumination lamp chart 
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Fig. I—Headlamp aiming specifications 
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HEADLAMP AIMING 


NOTE: When aiming headlamps due regard must 
be given to State laws relating to headlamp 
aiming. 

Prior to aiming headlamps the following procedure 

should be followed: 

(1) Check tyres are correctly inflated. 

(2) Clean headlamp lenses. 

(3) Ensure that the vehicle is positioned on a level 

floor. 

(4) Jounce the vehicle to ensure the vehicle assumes 

its normal attitude. 

(5) If the fuel tank is not full, place sufficient weight 

in the luggage compartment to simulate full load 
conditions (1 litre of fuel 2 0.72 kg). 


Adjustment 

Using the screws located at the rear of the headlamp 
assembly in the engine compartment, refer Fig. 2, 
adjust headlamps as follows: 
Outer Lamp 

(1) Adjust vertically by turning screw 1. 

(2) Adjust horizontally by turning screw 2. 
Inner Lamp 


(1) Adjust vertically by turning screw 3. 
(2) Adjust horizontally by turning screw 4. 


(1) Lower beam 


Fig. 2—Headlamp aiming screws 


Using a commercial headlamp aimer 


When using commercial type aiming equipment 
follow the manufacturers instructions. 


Using an aiming screen 


(1) Manufacture a aiming screen or mark a light 
coloured wall as shown in Fig. l. 

(2) Align the vehicle centre line with the centre line 
of the screen. 

(3) Switch the headlamps onto low beam and aim 
the outer lamps. 

(4) Switch the headlamps onto high beam, mask the 
outer lamps and aim the inner lamps. 


HEADLAMP GLOBE REPLACEMENT 
Removal 


(1) Disconnect the wiring from the lamp. 

(2) Remove the globe cover. 

(3) Unhook the globe retaining clip and remove the 
globe, refer Fig. 3. 


Fig. 3—Removing headlamp globe 


CAUTION: Never touch the bulb with bare hands 
while they are illuminated, or immediately after 
turning them off. Never hold the halogen bulb 
with bare hands, dirty gloves, etc., or premature 
bulb failure will occur. If the glass surface is 
dirty, be sure to clean it with alcohol, and install 
after air drying thoroughly. 


Correct Incorrect 


Fig. 4—Correct method of handling globe 


Installation 


Install by reversing the removal procedure, noting the 
following. 

(1) Ensure that the globes are correctly indexed to 
allow assembly. 
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(2) Ensure that the globe cover is correctly 
installed to prevent water entry. 

(3) Always aim the headlamps after globe replace- 
ment. 


HEADLAMP REPLACEMENT 


The headlamp lens is permanently fixed to the 
headlamp unit and is only serviced with the headlamp 
unit. | 

(1) Remove the front combination lamp by com- 
pressing the retaining clip, refer Fig. 5, and pulling the 
lamp outwards and forwards, refer Fig. 6. 


NOTE: Use care when removing the lamp to 
avoid breaking the retaining lugs. DO 
NOT attempt to remove the lamp by 
hitting straight off. 


Fig. 6 — Removing front combination lamp 


(2) Remove the grille by removing the retaining 
clips, refer Fig. 7. 

(3) Disconnect the wiring from the headlamp. 

(4) Remove the headlamp retaining screws, refer 
Fig. 8, and remove the headlamp from the vehicle. 
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«TS-KS Models» 
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Fig. 7 — Grille attaching points 


Fig. 8 — Headlamp retaining screws 


Installation 


Install by reversing the removal procedure, noting 
the following: | 

(1) Ensure that the front combination lamp is 
correctly positioned and secure. 

(2) Always aim the headlamps if a headlamp has 
been replaced. 
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HEADLAMP AND DIMMER SWITCHES 


For testing and servicing procedures refer to 
Section 7. 


HEADLAMP RELAY 
For relay location, refer to Section 1. 


Testing (refer Fig. 9) 


(1) Remove the relay from the vehicle. 

(2) Check for continuity between terminals 1 and 
3 and no continuity between terminals 2 and 4. 

(3) Apply battery voltage between terminals 1 and 
3 and check that there is continuity between terminals 
2 and 4. 


© 88088 


Fig. 9—Headlamp relay terminals 


HEADLAMP INTERLOCK SYSTEM 


When the ignition switch is turned from the ON or 
ACC to the OFF or LOCK position the headlamp relay 
is deactivated, switching off the headlamps. The 
parking lamps will remain on. 


POSITION LAMPS (where fitted) 
Removal 


(1) Remove the lens mounting screws, refer Fig. 10, 
and remove the lens. 

(2) To remove the globe press inwards and turn 
anti-clock wise. 

(3) To remove the housing pull out from the bumper 
bar and disconnect the wiring. 


Installation 
Install by reversing the removal procedure. 


FRONT COMBINATION LAMP 


(1) Open the engine hood, remove the retaining clip, 
refer Fig. 11, remove the lamp by pulling the lamp 
outwards and forwards, refer Fig. 12. 

NOTE: Use care when removing the lamp to avoid 

breaking the retaining lugs. DO NOT attempt 
to remove the lamp by hitting straight off. 


(2) Remove the globe socket by turning anti-clock- 
wise then remove the globe by pulling out. 


Fig. 10—Removing position lamps 


Fig. I12— Removing front combination lamp 


Installation 


Install by reversing the removal procedure ensuring 
that the retaining lugs are correctly located. 


REAR COMBINATION LAMP 

The lamp lens and the housing are a one piece unit 
and must be replaced as an assembly if either is 
damaged. 
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Globe Replacement Sedan 


(1) Disconnect the wiring loom from the lamp 
assembly. 

(2) Compress the retaining lugs and remove the 
mounting cover and socket assembly, refer Fig. 13. 

(3) Remove the globe by pressing inward and turning 
anti-clock wise. 


Rear turn-signal lamp 


Reversing lamp 


Tail lamp 


Fig, 13 — Removing cover and globe socket assembly 


Globe Replacement Wagon 


(1) On D and H-line models, remove the lamp access 
cover located in the trim panel adjacent to the tailgate 
opening. 

(2) To remove the lamp cover refer, Fig. 13A Q, 
insert the blade of a screwdriver into the small slot at 
the rear of the cover and lever the cover forward to 
spring the cover from the trim panel. 

(3) On P-line models, remove the trim panel insert 
to gain access to the lamp access cut-out. 

(4) To remove the trim panel insert, locate the trim 
clip/s, refer Fig. 13A. Early models have a clip at the 
front position © only. (To locate the clip/s, feel 
through the foam and fabric). At the retaining clip 
point, gently ease the insert away from the trim by 
hand. 

(5) Continue to ease the insert away from the trim 
to unfasten the Velcro tabs. Once the Velcro has been 
unfastened, slide the insert forward to disengage the 
brackets at the rear of the trim. 

(6) Remove the required bulb holder through the 
access cut-out, refer Fig. 13А (3), by turning it anti- 


clockwise and remove the bulb by turning it anti- 
clockwise while pushing it inward. 


Fig. 13A — Wagon globe removal 


Lens/Housing Replacement Sedan 
Removal 


6) Remove the rear luggage compartment trim, refer 
Group 52. 


(2) Remove the rear panel centre garnish, refer 
Group 52. ` 

(3) Disconnect the wiring loom from the lamp 
assembly. 

(4) Remove the lamp assembly retaining nuts, refer 
Fig. 14, and remove the lamp. 


Installation 


Install by reversing the removal procedure. 


NOTE: Failure to tighten retaining nuts will result 
in dust and/or water entry. 


Fig. 14 — Rear combination lamp retaining nuts 


LUGGAGE COMPARTMENT LAMP SEDAN 


Removal 


(1) Remove the lens by squeezing together at the 
sides. 

(2) Remove the globe. 

(3) Remove the retaining screws, disconnect the 
wiring loom and remove the lamp assembly. 
Installation 


Install by reversing removal procedure. 
LUGGAGE COMPARTMENT LAMP WAGON 


Removal 


(1) Using a suitable lever pry off the lamp lens, refer 
Fig. 15. 

(2) Carefully pry out lamp assembly from hood 
lining and disconnect the wiring loom and remove lamp 
assembly. 


Installation 


(1) Connect wiring to lamp assembly. 
(2) Push lamp assembly back into hoodlining. 
(3) Refit lamp lens. 


TAILLAMP RELAY 
For relay location refer to Section 1. 


Testing 


Use testing procedure as outlined in "Headlamp 
Relay", this Section. 
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Map lamp 


Fig. 15—Removing interior lamp lens 


INTERIOR LAMPS 
Roof and Map Lamps 


Removal 


(1) Using a suitable lever pry off the lamp lens, refer 
Fig. 15. 

(2) Remove the globe. 

(3) Remove the retaining screw(s), disconnect the 
wiring loom and remove the lamp assembly. 
Installation 


Install by reversing the removal procedure. 


Door Lamps (where fitted) 


Removal 


(1) Carefully pry off the lens with a screwdriver, refer 
Fig. 16. 

(2) Remove the globe. 

(3) Remove the retaining screws, disconnect the 
wiring loom and remove the lamp. 
Installation 


Install by reversing the removal procedure. 


72R0030 


Fig. 16 — Removing door lamp lens 


INSTRUMENT CLUSTER ILLUMINATION 


For globe replacement refer to Section 9, for globe 
chart, refer 54-5-2. 


Foot Lamps (where fitted) 


Removal 


(1) Insert the tip of a screwdriver at the edge of the 
lens and pry gently to remove the lens. 

(2) Reach behind the assembly to the globe holder 
and twist slightly to remove. 

(3) Remove the globe from the holder. 


Installation 


Install by reversing the removal procedure. 


жү. 
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Heater panel illumination 


Removal 

(1) Remove the heater panel, refer Group 55. 

(2) Remove the globe holder by twisting slightly and 
carefully pulling out. 

(3) Remove the globe from the holder. 


NOTE: On Auto Air models, to remove the globe, 
a small screwdriver is needed. Turn the globe 
holder a couple of times and then carefully pull 
out. 
Installation 


Installation is a reversal of the removal procedure. 


Cigarette lighter illumination 


Removal 


(1) Remove the audio panel garnish and cigarette 
lighter panel, refer Group 52 for removal procedure. 

(2) Remove the cigarette lighter globe holder by 
twisting slightly and pulling out. 

(3) Remove the globe. 


Installation 
Installation is a reversal of the removal procedure. 


Ash tray illumination 


Removal 


(1) Remove the ash tray by opening and pulling 
upwards with the lid. 

(2) Remove the globe by carefully pulling out from 
the holder. 

(3) To remove the globe holder, remove the floor 
console installation to enable access, refer Group 52 
for console removal. 


LICENCE PLATE LAMPS 


Removal 


(1) Remove the two lamp retaining screws. 

(2) Pull the lamp assembly from its mounting, 
disconnect the wiring and remove the lamp assembly. 

(3) To remove the globe, remove the globe holder 
from the lamp and pull the globe out of the holder. 


Installation 
Install by reversing removal procedure. 


HIGH MOUNTED STOP LAMP (SEDAN) 


Removal 


(1) Using a suitable lever pry off the lamp assembly 
Screw cover. 
(2) Remove the attaching screws. 


Fig. 16 — Licence plate lamp removal 


(3) Lift the lamp assembly from the base. 

(4) To remove the globe holder, gently twist in an 
anti-clockwise direction and pull out. 

(5) To remove the lens, remove the two retaining 
screws located in the lamp assembly. 

(6) The lens holder can be split into two halves by 
removing the two retaining screws in the lower half, 
refer Fig. 18. 

(7) To remove the base, remove the two retaining 
nuts on the underside of the parcel shelf in the trunk 
and disconnect the wiring. 


Fig. 18 — Stop lamp replacement 


Installation 
Installation is a reversal of the removal procedure. 
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HIGH MOUNTED STOP LAMP (WAGON) 


eme 


Removal 


(1) Remove the attaching screws, refer Fig. 19. 

(2) Pull the lamp assembly forward to expose the 
bulb holders. 

(3) Remove the bulb holder from the assembly by 
turning it anti-clockwise then pull the bulb out of the 
holder. 


< 


Fig. 19 — Stop lamp replacement wagon 


Installation 
Install by reversing removal procedure. 
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SECTION 6 — REAR WINDOW DEFOGGER 


GENERAL INFORMATION 


The defogger system consists of an electrical grid 
baked onto the inside surface of the rear window glass, 
an ON/OFF switch and a switching relay. 


TESTING GRID 
Voltmeter Test 


NOTE: Due to the high current draw of the circuit 
the defogger should only be operated with the 
engine running and extended use should be 
avoided. 


(1) Start engine and switch on defogger. 

(2) Using a suitable voltmeter check voltage between 
the centre point of each grid line and earth. Voltage 
should be approximately 6V. 

(3) If 12V is indicated, the grid line is broken 
between the centre point and the negative terminal. To 
locate the break move the test probe towards the 
negative terminal. The break will be at the point that 
voltage drops to OV. 

(4) If OV is indicated the grid is broken between the 
centre point and the positve terminal. To locate the 
break in the grid move the test probe towards the 
positive terminal. The break will be at the point where 
voltage rises to 12V. 


NOTE: The positive terminal is located on the 
drivers side of the rear window and the negative 
terminal on the passenger side. 


Fig. 1—Testing rear window grid 


Ohmmeter Test 


(1) Using an Ohmmeter measure the resistance 
between the centre point and both ends of each grid 
line. 

(2) If an Ohmmeter reading of o is indicated at any 
point there is a break in the grid line. 

(3) To locate the break move the probe from the end 
of the grid towards the centre point. The break will be 
at the point where resistance drops. 


REAR WINDOW REPAIR 
Grid Repair 


The use of a M.M.A.L. rear window defogger repair 
kit is recommended. Repair instructions are provided 
with each kit. 


Terminal Repair 


An effective repair of broken rear window defogger 
wiring terminals can be carried out with the use of 
ACME conductive adhesive E-Solder No. 3201, 
available from С.І.В.А. GEIGY, Plastics Division. 

(1) Clean both areas to be glued, using steel wool 
and gently rubbing an area approximately 50 mm 
square. 

(2) Remove all contaminants from the cleaned area 
with a clean cloth and oil free solvent, e.g. X55 solvent 
or similar. 

(3) Prepare sufficient adhesive to carry out an 
effective repair by dispensing both adhesive 
components on to a clean surface and mixing with a 
spatula. 

(4) Apply the mixed adhesive to the connector and 
press the connector onto the cleaned area of the glass. 
Support connector in position, allowing an even film 
of adhesive 0.4 mm thick to remain between the glass 
and connector. Remove excess adhesive. 

(5) Adhesive curing can take 24 hours in low 
ambient temperatures. A hair dryer or heat gun can 
be used to reduce curing times, but removal of the 
connector support prior to 24 hours is not recom- 
mended. 


DEFOGGER SWITCH 


For removal and testing procedures refer to Section 
7 this Group. 


DEFOGGER RELAY 


Refer to Section 1 for relay location. 


Testing 


(1) Remove the relay from the vehicle. 

(2) Using an Ohmmeter check that continuity exists 
between terminals 1 and 3, refer Fig. 2, but not between 
terminals 2 and 4. 

(3) Apply 12V across terminals 1 and 3, positive to 
terminal 1, and check that continuity exists between 
terminals 2 and 4. 


Fig. 2— Relay terminal locations 


54-6-2 
SERVICE DIAGNOSIS 


DEFOGGER INOPERATIVE — INDICATOR LAMP DOES NOT ILLUMINATE 


Switch ignition ON 


Is relay operation 
audible when defogger 
Switch is operated 


Trace circuit to locate 
fault. Repair as 
necessary 


Is heater fan operative? Is voltage at battery 
side of fuse No. 14 


approx. 12V? 


Is fuse OK? 


Replace fuse 


Switch ignition OFF and 
remove defogger relay 


4 


Does continuity exist No | Trace Circuit to locate 
between fuse box and >| fault. Repair as 
relay box connector necessary 
terminal 1? 
Yes 


Does relay perform as No, | Replace relay 
specified when tested? » 


Yes 
Yes 


Does continuity exist No. | Trace wiring to locate 
between relay box [ — fault. Repair harness as 
terminal 2 and terminal 5 necessary 
of defogger switch 
connector 

Yes 
Is defogger switch No. | Replace switch 
continuity as specified? 

— | 
Yes 


Trace wiring to locate 
fault. Repair harness as 
necessary 


Does continuity exist 
between terminal 5 of 
defogger switch 

connector and earth? 


—* 
Is voltage at battery side | NO, | Trace circuit between 
of fuse No. 14 approx —— Ф| fuse and battery to locate 
12V? fault. Repair as 
necessary 
Yes 
ucl dr. nesses: 7. ul 

Is fuse No. 14 О.К? Replace fuse 

Yes 
Does continuity exist Yes | Does continuity exist Trace wiring to locate 
across relay terminals as between relay box fault. Repair as 
specified? terminal 3 and rear necessary 


window +ve connector? 


Replace relay 


ott 
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DEFOGGER INOPERATIVE — INDICATOR LAMP ILLUMINATES 


Switch ignition and defogger On 


У 


Is voltage at window «ve terminal approx 
12V? 


Yes 
У 


Switch ignition OFF 


Y 
Does continuity exist between +ve 
terminal and window grid? 


| Yes 
——X 
Does continuity exist across all grid lines 


———3À 


Yes 
pu 
Does continuity exist between window 
grid and -ve terminal? 


Yes 
———— —— 
Does continuity exist between -ve terminal 
and earth? 


No 


Fx 
pow 


— 


Trace wiring between window and splice 


to warning lamp to locate fault, Repair as 
necessary 


Rectify poor contact between terminal and 
grid 


Repair grid or replace window as 
necessary 


Rectify poor contact between grid and 
terminal 


Trace wiring to locate fault. Repair 
harness as necessary 
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SECTION 7 — SWITCHES 


IGNITION SWITCH 


Testing 


(1) Disconnect the negative battery lead. 

(2) Remove the steering column cover, refer Group 
37 — Steering. 

(3) Disconnect the wiring from the ignition switch. 

(4) Using an Ohmmeter check for continuity 
between switch terminals, refer Fig. 1. | 


Terminal 
No 


LI—— 


Ignition Switch 
r- 


Removed 


— 


inserted 


O—O indicates that there is continuity between 
the terminals. 


Fig. 1 — Ignition switch continuity chart 


(5) Using a small philips head screwdriver, push the 
lock pin of the steering lock cylinder inwards and then 
pull the steering lock cylinder towards you. 


AUTOMATIC TRANSAXLE INHIBITOR SWITCH 
AUTOMATIC TRANSAXLE OVERDRIVE SWITCH 
ACCELERATOR PEDAL SWITCH 


For removal and testing precedures for these switches 
refer to Group 23 — Automatic Transmission. 


16Р0193 


Fig. 2 — Ignition key removal 


STOP LAMP SWITCH 
Testing 

(1) Disconnect the wiring from the switch. 

(2) Using the Ohmmeter check that there is no 
continuity between the terminals with the pedal in the 
rest position. 

(3) Depress the pedal and check for continuity 
between the terminals. 1f there is no continuity replace 
the switch. 

Replacement 

(1) Disconnect the wiring from the switch. 

(2) Loosen the switch lock nut. 

(3) Remove the switch from the pedal bracket. 

(4) Install the new switch by reversing the removal 
procedure and adjust using the procedure outlined in 
Group 33 — Brakes. 


PARK BRAKE WARNING LAMP SWITCH 
Removal 

(1) Remove the centre console rear section, refer 
Group 32. 

(2) Disconnect the wiring from the switch. 

(3) Remove the switch retaining screw and remove 
the switch. 
Installation 

install by reversing the removal procedure and adjust 
the switch so that the warning light is lit with the park 
brake lever engaged one notch and is off with the lever 
disengaged. 


DOOR LIGHT SWITCH 
Removal 

(1) Remove the switch cover. 

(2) Remove the switch retaining screw. 

(3) Pull the switch out and disconnect the wiring. 
Installation 


Install by reversing the removal procedure. Ensure 
that the switch is properly earthed. 


E16696 


Fig. 3 — Door light switch 


Installation 


Install by reversing the removal procedure. 


GLOVE BOX LAMP SWITCH 
Removal 


(1) Open the glove box, remove the stoppers by 
pulling rearwards and lower the glove box. 
(2) Disconnect the wiring and remove the switch. 


Installation 


Install by reversing the removal procedure. 


LUGGAGE COMPARTMENT LAMP 
SWITCH 
Removal 


(1) Is mounted in the boot lock assembly. 

(2) Remove the lock assembly cover, disconnect 
the key actuating levers remove the lock assembly, 
disconnect the wiring and remove the switch. 


COMBINATION SWITCH 


The combination switch controls turn signal, 
headlamp and wiper operation. 

The unit is not repairable and, if faulty must be 
replaced as an assembly. 


Removal 


(1) Remove the horn pad, vibration damper and 
steering wheel, refer Group 37 — Steering. 

(2) Set the steering column tilt mechanism to the 
lowest position. 

(3) Remove the steering column cover attaching 
screws, disconnect the switch wiring and remove the 
cover. 

(4) Disconnect the combination switch wiring and 
remove the harness clips. 

(5) Remove the combination switch attaching 
screws and remove the switch assembly. 
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Installation 


(1) Position the switch assembly on the column 
and secure the attaching screws. 

(2) Position the wiring loom along the steering 
column and secure with loom clips to prevent fouling. 

(3) Connect switch wiring and fit the steering 
column cover. 

(4) Ensure that the front wheels are in the straight 
ahead position and the cancelling cam is positioned. 

(5) Fit the steering wheel, ensuring that the 
cancelling pins on the combination switch cam are 
located in the holes on the bottom of the steering 

wheel. 

(6) Fit the vibration damper and tighten the 
steering wheel retaining nut to 35 to 45 Nm. 

(7) Fit the horn pad. 

(8) Check combination switch operation. 


Testing, Turn, Headlight, Dimmer switches 

Check for continuity between terminals as shown 
in Figs. 2 to 5. refer to Fig. 4 for connector terminal 
position. 


16N0022 | 


[5 [6] 7 8l Дә |10] 112 
13114 15 16|17118_19]20[?1|22 


16N0023 


Fig. 4 — Combination switch terminals 


AW342051-B REVISED 


en 


54-7-3 


TURN 
SIGNAL 


LIGHTING 


DIMMER/ 
PASSING 


NOTE 
О-О indicates that there is continuity between 
terminals. 


Fig. 5 — Turn, headlight, dimmer continuity chart 


WIPER AND WASHER SWITCH 


Disconnect the column switch connector and check 
the continuity between the terminals for each switch 
position. 


16М0062 


3 
Switch position 
1 


Wiper switch 


Fig. 6 — Wiper/washer switch continuity chart 


Intermittent Wiper Operation Inspection 
(1) Connect the column switch connector. 
(2) Turn the ignition switch to “ACC” position. 
(3) Inspect the intermittent operation when the 
wiper switch is turned to “INT” and the variable 
intermittent wiper control switch is turned to FAST or 
SLOW, i.e. 
FAST = approx. 3 seconds 
SLOW = approx. 12 seconds 


REAR WINDOW DEFOGGER SWITCH 

(1) Remove the air conditioner control panel 
assembly, refer Group 52. 

(2) Operate the switch and check for continuity 
between terminals, refer Fig. 7. 


Terminal Nos. 
Switch position 


О-О indicates that there is continuity between 
terminals. 


Fig. 7 — Defogger switch 


RHEOSTAT 

(1) Remove the instrument panel side switch from 
the instrument panel. 

(2) Connect the battery and test bulb (40w) as shown 
in Fig. 8. 


16N0019 


Fig. 8 — Rheostat inspection 


(3) Operate the rheostat and if the brightness of the 
40w bulb changes smoothly without switching OFF, 
then the rheostat function is normal. 


HAZARD SWITCH 


Fig. 9 — Hazard switch testing 


(1) Remove the switch control panel, refer Group 52. 
(2) Operate the switch and check for continuity 
between the terminals. 


ULL OBO O 


HALF 


©—© indicates that there is continuity between LH 
the terminals. 


1 3 5 
Switch position 


Fig. 10 — Antenna switch testing 


Operate the switch to check for continuity between 
terminals. 


AUDIO, CRUISE CONTROL, HORN & SLIP RING 


Fig. 11 — Slip ring continuity 


Switch position 


Orl | | 
AUDIO E ОНЕ Рг 
Bi 


EARTH 


PA E 


Fig. ПА — Slip ring continuity (continued) 


(1) Remove the driver side lower panel, refer 
Group 52. 

(2) Remove the column switch and slip ring 
assembly connector. 

(3) Remove the horn pad. 

(4) Remove the steering harness and slip ring 
assembly connector. 

(5) Check for continuity between each of the 
terminals, refer Fig. 11. 

(6) O—O indicates that there is continuity between 
the terminals. 

(7) Check that there is no change in the continuity 
when the steering wheel is turned. 


Steering Harness 
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Fig. 12 — Steering harness connectors 


ЕШ 
[om U | err 


Fig. 12A — Steering harness continuity 


(1) Remove the horn pad. 

(2) Remove the slip ring and steering harness 
assembly connector. 

(3) Disconnect the connector for each switch 
assembly. 


POWER SEAT SWITCHES 
Seat switch 


Removal 


(1) Gently pry the adjusting knobs from the seat 
switch. 

(2) Gently lever the seat switch panel from the seat, 
using a screwdriver or similar wrapped in a cloth. 

(3) To remove the switch assembly, remove the two 
retaining screws and uncouple the loom. 


Inspection 


Operate the power seat switch and check for 
continuity between the terminals, refer Fig. 14. 


112|3|4|5|6)7| 
|9|10111|12/13114 15) 


Fig. 13 — Seat switch and connector 
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Switch position 


Reclining switch 


Slide switch 


Rear height switch 


All switches 


== О 5 s Рјо 
ДЕСИ БА НП АРА n: 


NOTE: О-О indicates that there is continuity between the terminals 


Fig. 14 — Seat switch continuity chart 


ж Rear 


Front height limit 
Switch 


Fig.15 — Limit switch locations 


Installation 
Installation is a reversal of the removal procedure. 


Limit switches 


(1) Uncouple each limit switch connection and 
connect a circuit tester to the terminals. 


(2) Operate each switch and check for continuity 
between the terminals, refer Fig. 16. 

(3) If there is an abnormality, replace the power 
height adjuster assembly. 


[mm |9401 
rm = 


Front height, 
rear height 
limit switches 


s вара S 


NOTE: О-О indicates that с. is continuity 
between the terminals. 


Fig. 16 — Limit switch continuity chart 


POWER SEAT MOTORS 


Inspect the operation of each motor according to the 
following instructions. 

(1) Disconnect the connectors for each motor. 

(2) Connect battery voltage directly to the motor 
terminals. 

(3) Check if the motor runs smoothly and check if 
each setting mechanism runs in the directions shown 
in Fig. 17, for each motor. 

CAUTION: Cut off the voltage if the motor does 

not run when battery voltage is applied. 


(4) If there is an abnormality, replace the power 
height adjuster assembly. 
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Direction of operation Stop 
Position 


Rear wiper and washer switch 


Name of motor EVES 

нн вон | ает Ге Ө | soe 
when 

rea won [wes ole S 
switch 


= [e|e|% 
Front side Ө | Ф 
|Rearsde | @ | © | Stops at 

Reclining [Front siee [Ө [Ө | пе 


Fig. 17 — power seat motor continuity chart. Note 
О-О indicates that there is continuity between the terminals. 


Terminal 


Switch 


Reclining Position 


motor 


V 


Fig. 19 — Wiper/washer switch testing 


DOOR KEY ILLUMINATION 


(1) Apply battery voltage across terminals 1 and 3 
and key illumination light should come on, refer 
Fig. 20. 


Slide motor 


Illumination light 
comes on 


18NO412 


Fig. 20 — Key illumination light testing 
Fig. 18 — Motor connector locations 


REAR WIPER AND WASHER SWITCH (2) Operate the outer door handle to turn ON/OFF 


(1) Remove the wiper/washer switch from the audio the switch and check continuity between terminals, 
panel, refer section 8 this Group. refer Fig. 21. 
(2) Check the continuity between the terminals, refer (3) Operate the key from lock to unlock, refer Fig 


Fig. 19. 2] and check continuity between the terminals. 
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18NO411 


18N0413 


Fig. 21 — Door key /illumination 


SPEED RELATED WINDSHIELD WIPER 

AND WASHER SWITCH INSPECTION 
Disconnect the column switch connector and check 

the continuity between the terminals for each switch. 


16М0022 
Connector B 
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ПИЕ ЛИГ 
[7|8|9|10|11]1213[14 


= Connector | А B 
Switch ` | : | 1 
position N enira 3 4 9 10 1l1|12 
| OFF | о oi 
Wiper | | | LO 
AUTO | | i 
switch | ' O! LO 
bees pates 
1 О ГЕО 
ОГЫ ie | 
EE ОИ 
Intermittent | 1 ' | 
variable Dee. e | 
volume switch | ME IU 
Washer Switch ON 000—0 


О— О Indicates that there is continuity between the 


terminals. 


If there is à malfunction, and there is an abnormal- 
ity in the switch or in the switch input circuit. inspect 


the following: 


Ignition switch 


e 
€ Wiper switch (AUTO) 

€ [ntermittent variable-volume switch 
e 

e 


Washer switch 


Vehicle-speed sensor 


AW342051-8 


REVISED 


£ 


54-7-9 


VEHICLE-SPEED-RESPONSE TYPE INTERMITTENT WIPERS DIAGNOSIS 


Problem 


Probable cause (s) 


Checking procedure 


The wipers don’t operate when 
the wiper switch is set to the 
“AUTO” position. 

(The wipers do operate, however, 
when the wiper switch is set to 
the “17 (low speed) position.) 


The wipers don’t stop when the 
wiper switch is switched OFF. 
(This problem occurs at the low 
speed of the wipers.) 

NOTE 

If the wipers continue operating 
(without stopping) at the “2” posi- 
ion (high speed) of the wiper 
switch, there is a short-circuit in 
the circuit at the wiper motor high 
speed side. 


Damage or disconnection 
of the wiring of the wiper 
switch (AUTO) input 
circuit. 


Damage or disconnection 
of the wiring of the wiper 
switch ("AUTO"). 


— 


Conduct Test No. 2 of the 
Individual part and 
Circuit. 


Remedy 


Repair the wiring 
harness, or replace 
the column switch. 


— 


Damage or disconnection 
of the wiring of the ignition 
switch input circuit. 


Conduct Test No. 1 
of the individual part and 
circuit. 


Repair the wiring 


harness. 


Damage or disconnection 
of the wiring of the wiper 
relay activation circuit. 


Malfunction of the wiper 
relay. 


Conduct Test No. 5 
of the individual part and 
circuit. 


Repair the wiring 
harness, or replace 
the wiper relay. 


ха 


анши ни 


Malfunction of the elec- 
tronic control unit. 


Short-circuit in the wiper 
switch (“AUTO”) input 
circuit. 


Short-circuit in the wiper 


switch ("AUTO"). 


— 


Conduct Test No. 2 of 
the individual part and 
circuit. 


Replace the 


electronic control 


unit. 


Repair the wiring 
harness, or replace 
the column switch. 


Short-circuit in the wiper 
relay activation circuit. 


Conduct Test No. 5 
of the individual 
part and circuit. 


Repair the wiring 


harness. 


Malfunction of the elec- 
tronic control unit. 


Replace the 


electronic control 


unit 


When the wiper switch is set to 
the “AUTO” position, the wipers 
operate continuously at low 
speed, not intermittent operation. 


(The wipers stop, however, when 
the wiper switch is set to 
"OFF'.) 
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NEN : T 
Short-circuit in the wiper | 


switch ("AUTO") input 
circuit. 


Short-circuit in the wiper 
switch (“AUTO”). 


Conduct Test No. 2 | 
of the individual part and 


circuit. 


Repair the wiring 
harness, or replace 
the column switch. 


Malfunction of the elec- 
tronic control unit. 


AW342051-B 


Replace the 


electronic control 


unit. 


ADDED 


Problem 


S4 27:10 


Probable cause (s) 


The intermittent time does no 
change when the intermittent 
variable volume switch setting is 
changed. (The vehicle speed is a 
constant speed.) 


Checking procedure 


Damage or disconnection 
of the wiring of the 
intermittent variable 
volume switch input circuit. 


Damage or disconnection 
of the wiring of the 
intermittent variable 
volume switch. 


Malfunction of the elec- 
tronic control unit. 


Conduct Test No. 3 of 
the individual part and 
circuit. 


Repair the wiring 
harness, or replace 
the column switch. 


electronic control 


Replace the 


unit. 


The wipers’ intermittent time does 
not change according to changes 
in the vehicle speed. 

(The intermittent variable volume 
switch setting is fixed.) 


Damage or disconnection 
of the wiring of the vehicle 
speed sensor input circuit. 
or a short circuit. 


Malfunction of the vehicle 
speed sensor. 


Conduct Test No. 4 of 
the individual part and 
circuit. 


Repair the wiring 
harness, or replace 
the vehicle speed 
sensor. 


Malfunction of the elec- 
tronic control unit. 


Test 1 — Electronic control unit terminal voltage. Disconnect the ECU connector and check at the wiring harness side. 


Replace the 
electronic control 
unit. 


ECU terminal No. 


63 (With Theft Alarm) 


Signal 


53 (With Theft Alarm) | 


: Ignition switch 


| OFF | 


і. НИН РЕР: 


Status | Standard 
| [OFF ____ОМоњ — | 
Ignition switch | ON | System voltage 
"OFF | Volts _ | 
System voltage 


Test 2 — Electronic control unit terminal voltage (Connection status of electronic control unit connector.) 


ECU terminal No. | Signal Status i Е | | Standard | 
| | Er mS қ m Wiper switch “OFF” 5 Volts 
66 (With Theft Alarm) | Wiper switch "AUTO" signal — -- = 
Wiper switch “AUTO” 0 Volts 
= E | 20074 2р2, 
Test 3 – Electronic control unit terminal voltage (Connection status of electronic control unit connector.) 
ECU terminal No. Signal | Status | a Е Standard | 
| | Intermittent variable volume Intermittent variable volume switch | ms 
a i 2.5 Volt: 
59 (With Theft Alarm) switch signal FAST — SLOW i 0 2.5 Volts 


| 


| Test 4 — Electronic control unit terminal voltage (Connection status of electronic control unit connector.) 


ECU terminal No. | Signal Status E Ей | Standard — — 
Vehicle| When ON | 0 Volts 
61 (With Theft Alarm) | Vehicle-speed sensor signal speed | S | Е 
sensor | When OFF | 5 Volts 


Test 5 — Electronic control unit terminal voltage (Connection status of electronic control unit connector.) 


ECU terminal Мо. | Signal _ Status : Standard 
| Wiper | [gnition Switch OFF 0 Volts 
15 (With Theft Alarm) | Wiper relay signal switch I = 
| OFF Ignition switch ACC ; System Voltage 
© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B ADDED 
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SECTION 8 — WINDSHIELD WIPERS AND WASHERS 


. Wiper arms. 6. Wiper linkage assembly. 
. Washer fluid tube valves. 7. Wiper motor assembly. 

. Washer nozzles. 8. Washer fluid tube. 

. Wiper blade assemblies. 9. Washer bottle. 

. Screw clips. 10. Washer motor. 


Fig. 1 — Wiper/Washer part location 


GENERAL INFORMATION Wiper blade ~ 


The wiper motor is a two speed permanent magnet 
type and incorporates a parking switch which is 
activated when the wipers are switched off. 

The windscreen washer bottle is located in the engine 
compartment in front of the left hand strut housing. 
The washer pump, a centrifugal type driven by a DC 
ferrite magnet type motor is mounted in the washer 
bottle. 

Control switches for high speed, low speed, inter- 
mittent operation and the windscreen washers are 
mounted on the steering column. Fig. 2 — Wiper blade removal 
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WIPER BLADES 


Replacement 


(1) Lift the spring loaded clip, refer Fig. 2, and push 
out the wiper blade assembly. 

(2) Remove the wiper insert retaining clip by 
squeezing the tangs together and pulling it from the 
blade. 

(3) The insert and backing blade can now be 
removed from the wiper blade. 

(4) Install by reversing the removal procedure. 


NOTE: Wiper insert rubbers deteriorate as a 
result of environmental conditions, such as 
atmospheric pollution and road grime, 
temperature extremes and the natural ageing of 
the rubber. It is therefore recommended that 
wiper inserts are replaced every twelve months. 


WIPER ARMS 


Replacement 


(1) Remove the wiper arm retaining nut. 

(2) Remove the wiper arm by lifting the arm then 
turning and pulling the arm at the pivot. 

(3) Install by reversing the removal procedure noting 
the following: 

(A) Ensure that the arm is correctly positioned, refer 
Fig. 3. 

(B) A spacer block must be used to ensure the 
correct clearance is achieved between the spring and 
windscreen as shown in Fig. 4. (8mm RHS 13mm 
LHS.) 


NOTE: The wiper arm assembly pin or similar 
must be left in the arm until the arm is 
positioned correctly and the retaining nut is 
tightened to 16-21 Nm. 


NOTE: The arm and blade must be positioned 
correctly to conform to Australian Design Rule 
No. 16. 


NOTE: Right and left wiper arms are not 
interchangeable, refer Group 51, Section 4. 


Fig. 3 — Correct wiper arm positioning 


Fig. 4 — Wiper arm clearance using spacer block 


Checking Wiper Arm to Windscreen Alignment 


This check should be performed if the wiper inserts 
are serviceable but the wipers shudder or are jerky in 
operation. 

(1) Operate the wipers and then, by turning the 
ignition switch off, position the wipers as shown in 
Fig. 5. 


Normal 
Stopping 
' position 


Fig. 5 — Positioning wiper arm for alignment check 


(2) Remove the wiper blade and check that the end 
of the wiper arm is square to the windscreen, refer 
Fig. 6. 

(3) If the arm is not square, gently twist the end of 
the arm to achieve the correct alignment. 

(4) Refit the wiper blades. 

(5) Turn the ignition switch on and allow the wiper 
arms to return to the normal position. 
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(1) Acceptable 


Top end of the arm 


eE 


РРР 


:eptabl 
(2) Unacceptable Twist arm to correct 


(3) Unacceptable а 
Twist arm to correct 


c 


Fig. 6 — Checking wiper arms to windscreen alignment 


Removal 


(1) Disconnect the wiring harness from the washer 
motor. 

(2) Disconnect the washer fluid hose from the 
washer pump. 

(3) Remove the attaching nuts and remove the 
washer bottle. 


Installation 
Install by reversing the removal procedure. 


WINDSCREEN WASHERS 


The windscreen washer bottle is located in the engine 
compartment forward of the left hand strut housing. 


Washer Nozzle Adjustment 


(1) Check that the washer fluid contact points are 
as shown in Fig. 7. 


In millimetres 


CLE. 


Nozzles 


Fig. 7 — Washer fluid contact points 


(2) If adjustment is necessary use a metal wire or 
pin 1.0 mm or less in diameter inserted in the nozzle 
ball. 

(3) If insufficient washer fluid is supplied check the 
system for clogged, bent or crushed hoses. 


NOTE: Do not operate the washer motor for more 
than 20 seconds continuously or when the 
washer bottle is empty as the motor or pump 
could be damaged. 


WASHER FLUID TUBE VALVES (where fitted) 
Valve Opening Operation Check 
(1) Disconnect the tube to the rear washer nozzle 
from the stop valve. 
(2) Check to make sure that a sufficient amount of 
washer fluid ís ejected from the stop valve when the 
rear washer is pressed, refer Fig. 9. 
NOTE: Be sure to reinstall the stop valve in the 
proper direction, as shown in the illustration, 
refer Fig. 8. 


Washer fluid flow direction 


From 4 
washer tank 


Stop valve 


Fig. 8 — Connection of the stop valve 


CAUTION: Operating the washer switch for 20 
seconds or more continuously, or operating it 
when there is no washer fluid in the tank, could 
cause the motor to burn out. 


Simple Test to Stop Valve 


Valve Closing Operation Check 

(1) Disconnect the tube on the washer tank from the 
stop valve. 

(2) Check to make sure that washer fluid does not 
drip out of the stop valve, refer Fig. 9. 


Closing operation Opening operation 


Fig. 9 — Checking of the stop valve operation 


WIPER MOTOR 


NOTE: The wiper motor is serviced as an assem- 
bly and should not be disassembled except by 
a qualified automotive electrician. 
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Removal 


(1) Remove the wiper arms. 

(2) Disconnect the wiring from the wiper motor. 

(3) Remove the bolts securing the motor to the body 
and pull the motor out slightly. 

(4) Disconnect the wiper linkage from the motor 
crank arm using a screwdriver or suitable lever, refer 
Fig. 10. 


UR QR < 


LZ SCA Ујавмоозо 


Fig. 10 — Disconnecting wiper linkage 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Ensure the wiper motor is properly earthed. 

(2) Position the wiper arms as described previously. 


WIPER LINKAGE 
Removal 


(1) Remove the wiper motor as previously described 
in this section. 

(2) Remove the front deck and inlet garnishes, refer 
Group 51. 

(3) Remove the pivot shaft attaching bolts, refer Fig. 
П, and push the shaft inwards. 

(4) Remove the linkage from the vehicle. 


e e 
а 
CN 


16R0312 


16R0313 
Fig. 11 — Wiper pivot attaching bolts 


Installation ж". 


Install by reversing the removal procedure, noting the 
following: 

(1) Check the wiper linkage for adequate lubrication 
at the points shown in Fig. 12. 

(2) Ensure that the wiper motor is properly earthed. 

(3) Position the wiper arms as described previously. 


Fig. 12 — Wiper linkage lubrication points paced 


WIPER RELAY 
For relay location refer to Section 1. 


Testing 


This relay is a transistorised type and must be 
teplaced if identified as faulty during diagnosis. 
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REAR WIPER/WASHER SYSTEM (WAGON) 


The system receives its water from a washer bottle 
located in the right hand rear side of the luggage 
compartment behind the quarter panel trim. It has a 
electric pump controlled by a switch mounted in the 
centre console. 

A non return valve is fitted in the line to the rear 
washer jet. The wiper motor is mounted in the tailgate 
and is a permanent magnet type. 


NOTE: The wiper motor is serviced as an 
assembly and should not be disassembled except 
by a qualified automotive electrician. 


Wiper Motor Removal 


(1) Remove the wiper arm. 

(2) Remove the wiper arm pivot lock nut and shaft 
related parts. 

(3) Remove the trim and water proof film from the 
tailgate, refer Group 52. 

(4) Disconnect the wiring connector of wiper motor. 

(5) Remove the wiper motor mounting bolts. 

(6) Remove the wiper motor from the tailgate. 


Installation 


Install by reversing removal procedure noting the 
following: 

(1) Operate rear wiper motor ensuring the motor 
returns to the park position. 

(2) Tighten pivot arm lock nut to 6 to 9 Nm. 

(3) Position wiper arm correctly and tighten lock 
nut, refer Fig. 13. 


REAR WINDOW WASHEH 
inspection and Adjustment 


(1) Adjust the washer nozzle ejection position as 
shown in Fig. 13 by inserting a metal wire in the outlet 
jet and rotating the ball. 


, washer jet 


r 
180 


Fig. 13 — Adjustment of the nozzle ejection angle 


(2) If the rear window washer jet does not supply 
sufficient fluid, and the wiring, fuses and pump motor 


are operating satisfactorily, check for bent or broken 
piping, and or failure of the non return valve. 


CAUTION: Operating the washer switch for 20 
seconds or more continuously, or operating it 
when there is not washer fluid in the tank, could 
cause the motor to burn out. 


Wiper/Washer Switch 


The rear wiper/washer is operated by a two-step type 
switch. Press the top section of the switch in one notch 
for the rear wiper to operate. By pressing the switch 
to the next notch, it will operate the rear washer, and 
when released, it will return to the wiper ON position, 
refer Fig. 14. 


When rear wiper 
switch is OFF 


When rear wiper 
switch is ON 


Washer ON 


Fig. 14 — Operation of the rear washer switch 


Removal 


(1) Remove centre console, refer Group 52. 

(2) Remove audio panel. 

(3) Remove console switch panel from the rear of 
the audio panel. 

(4) Remove the wiper switch from the console switch 
panel. 


Fig. 15 — Washer/wiper switch removal 


Installation 
Install by reversing removal procedure. 
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SECTION 9 — INSTRUMENTS, METERS AND GAUGES ` 


SPECIFICATIONS 


Speedometer 


JVDe* ei VELIT ISIN E Re addit deu sU sao 
Rotary needle speed road ѕреей................. 
Tolerance (km/h) ................................ 


Odometer 


Dl" "EE 


Tachometer 


Tolerance (r.p.m.) @ 13.5V (259С).................. 


Type EE 


Gauge resistance 


— between power supply and earth ................ 
— between power supply and fuel gauge terminal.... 
— between fuel gauge terminal and earth........... 


Fuel sender unit 


TYPE ыруны икн e E ФД Reet ees 
Resistance — float at upper stop .................. 
— float at lower чор................... 
Setting — float at highest point ................ 
— float at lowest point ................. 


Low fuel warning system 


Wp tise niin vi hei зы Lao ae ater 
Operating уоһаве................................ 
Rated Іоаа................ Soe Cale net tee M Те 


Temperature gauge 


WY PO o nS ue hU SN pie 


Gauge resistance — between power supply terminal 


temperature gauge terminal ..... 


— between power supply terminal 


earth terminal ........ LX ise SANE 


and 


—between temperature gauge terminal 


and earth terminal ............. 


Temperature sender unit 


MY Pee Seat ы mq RAEN ORS ak oo МА eus 
Test resistance @ 60°C ........................... 
ОТОС: Ss eec к КЕ A ERES 
@: l009G марс са ekan us 


Oil pressure switch 


Ty Pe iiu ste tawa INOS Pa АЙЫК ЕЛЕ МЕМ pd 
Contact opening pressure ......................... 


Mechanical rotary needle 
637 r.p.m. 60 km/h 

40 80 120 160 
36-44 72-88 108-132 144-176 


Mechanical link to speedometer 
1 km per 637 revolutions 


1000 3000 5000 6000 
+100 +150 +250 +300 


Analogue 
Constant reading 


274 + 27 Ohms 
86 + 8 Ohms 
188 + 18 Ohms 


Variable resistance 
3 + 2 Ohms 

ПО + 7 Ohms 
40.95 mm 

173.25 mm 


NTC thermister on sender unit 
ПУ to 15V 
3.4W (lamp load) 


Bi-metalic 
5] + 5 Ohms 
130 + 13 Ohms 


181 + 18 Ohms 


NTC resistance 
152 + 20 Ohms 
104 + 13.5 Ohms 
37.4 + 2 Ohms 


Diaphragm 
30 kPa 
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Trip meter reset button PEE 
Meter glass ES 
Cluster facia panel 

Tachometer 

Speedometer : 

. Fuel gauge, engine coolant temperature gauge 

Printed-circuit board 

Meter case 


соч ФО БОСОГО; 


Fig. 1 — Instrument cluster components 


INSTRUMENT CLUSTER (2) Remove the two instrument hood retaining 
Removal screws, refer Fig. 2, and carefully remove the hood. 


(3) Remove the four instrument cluster retaining 
CAUTION: THE INSTRUMENT CLUSTER screws, refer Fig 3, and gently pull the cluster forward 
MUST NOT BE ALLOWED TO FACE DOWN and out. 
AT ANY TIME. THE TACHO MECHANISM 
USED HAS A SILICONE DAMPENING 
DEVICE WHICH WILL LEAK. 


NOTE: When removing the instrument hood, be 
careful not to damage the trip meter reset 
switch. 


(1) Set the steering column height adjuster on its ` 
lowest setting. 


Fig. 3 — Instrument cluster removal 


Installation 


Install by reversing the removal procedure, ensuring 
that all instrument cluster lights are operative and 
Fig. 2 — Instrument hood removal speedometer is functioning correctly. eC 
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Disassembly 


(1) Remove the instrument illumination and 
indicator panel globe sockets. 

(2) Remove the trip meter knob by carefully pulling 
it off. 


Fig. 4 — Lens attaching screws and retaining tabs 


(3) Remove the lens by removing the top attaching 
screws and depressing the retaining tabs, refer Fig 4. 

(4) Depress the cluster facia panel retaining tabs, 
refer Fig. 5, located at the top and bottom of the cluster 
case. 


Fig. 5 — Cluster facia panel 


(5) Remove the tachometer, speedometer, fuel/temp 
gauge attaching screws and remove the gauges. 

(6) Remove the circuit board attaching screws and 
remove the circuit boards, refer Fig. 6. 


NOTE: The speedometer and tachometer have 
highly sensitive surfaces and if touched, even 
with clean hands, a permanent imprint will be 
left. 


Fig. 6 — Circuit board attaching screws 


Assembly 


Assemble by reversing disassembly procedure noting 
the following: 

(1) Ensure that all retaining tabs are correctly located 
and secure. 

(2) Ensure that the printed circuit is correctly aiigned 
and that there are no kinks or sags in it. 


SPEEDOMETER 


The speedometer is a mechanical type with a rotary 
needle. The odometer measures the distance travelled 
via a mechanical link with the speedometer. 

The tripmeter operates through the driving shaft of 
the odometer and indicates distance travelled per trip. 
To reset the trip meter push in the reset button. 

A reed switch is incorporated in the speedometer to 
provide a vehicle speed signal to the cruise control, fuel 
injection and automatic transaxle control units. 


Calibration Testing 

If speedometer indication is suspect it should be 
tested by comparing reading with a master gauge or 
by road testing the vehicle behind a vehicle fitted with 
a known accurate gauge. 

If faulty, the gauge should be removed and sent to 
an instrument repair specialist for calibration. 


Reed Switch Testing 


(1) Remove the instrument cluster as previously 
described. 
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(2) Connect an Ohmmeter (preferably analogue) 
across the terminals shown in Fig. 7. 

(3) Rotate the speedometer drive. 

(4) The Ohmmeter should fluctuate between an 
open and closed circuit four times per revolution, i.e. 
4 pulses/rev. 


Fig. 7 — Reed switch testing 


Speedometer Cable 


Removal 

(1) Remove the instrument cluster as outlined 
previously. 

(2) Disconnect the speedometer cable at the 
transaxle. 


(3) Pull the cable towards the vehicle interior. 
(4) Remove the adaptor by twisting to the right or 
the left, refer Fig. 8. 


Adapter 


16N0032 


Fig. 8 — Removing speedometer cable adaptor 


(5) Remove the cable by pulling into the engine 
compartment. 


Installation 


[nstall by reversing the removal procedure noting the 
following: 


(1) Use wide and gradual curves when routing the 
cable to the transaxle. ` 

(2) Ensure that the adaptor is correctly located in 
the dash panel. 

(3) Ensure that the cable is correctly located and 
tightened at the transaxle. 


NOTE: Loose installation could cause needle 
fluctuation, noise and damage to the 
speedometer head. 


TACHOMETER 


The tachometer is calibrated to display the engine 
speed in revolutions per minute (r.p.m.) by converting 
the ignition pulses from the coil into a proportional 
voltage which will be shown by a calibrated movement 
of the tachometer needle. 

NOTE: The tachometer is a negative earth type. 

If incorrectly connected, electronic components 
could be damaged. 


Calibration Testing 
Connect an accurate test tachometer (preferably 
digital) to the engine and compare readings. If speed 
variations are greater than specified remove the unit 
and have it repaired by an instrument repair specialist. 
NOTE: Do not test tachometer on a distributor 
test rig as damage will occur to the meter 
movement. 


FUEL GAUGE RESISTANCE 


(1) Remove the power supply retaining screw. 
(2) Use a circuit tester to measure the resistance 
value between the terminals. 
CAUTION: When inserting the testing probe into 
the power supply terminal, be careful not to 
touch the printed board. 


Standard value: 


Power supply — earth: 274 + 270 
Power supply — fuel gauge: 86 + 82 
Fuel gauge — earth: 188 + 180 


Power supply 


0279 


Fig. 9 — Fuel gauge circuit 


t 
i 
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Fuel Gauge Sender Unit 
Removal 
(1) Drain the fuel tank to a level below the sender 
unit. 
(2) Disconnect the wiring from the sender unit. 
(3) Remove the three retaining screws, refer Fig. 10, 
and remove the unit. 


Installation 


Install by reversing the removal procedure, noting the 
following: 

(1) Use a new seal and ensure it is correctly located. 

(2) Ensure that the retaining screws are evenly 
tightened. 


Fig. 10 — Fuel gauge sender unit removal 


TEMPERATURE GAUGE RESISTANCE 


(1) Remove the power supply retaining screw. 
(2) Use a circuit tester to measure the resistance 
value between the terminals. 

CAUTION: The measured current should be 
4 mA or less. 

CAUTION: When inserting the testing probe into 
the power supply terminal, be careful not to 
touch the printed board. 


Standard values: 


Power supply — water temp gauge: 51 + 50 
Power supply — earth: 130 + 130 
Temperature gauge — earth: 181 + 180 


Engine coolant 


s temperature gauge 


Ground 


2 5 мы 


о од 
© 


+ ° | 
М „е 
— еј 


Fig. 11 — Temperature gauge circuit 


Temperature Sender Unit Testing 


(1) Remove the sender unit from the engine. 

(2) immerse the sender unit in a container of water, 
refer Fig. 12, and raise the temperature of the water 
while stirring to ensure even heat distribution. 

(3) Connect an Ohmmeter across the sender unit, 
using a suitable thermometer to measure the water 
temperature, check that the sender unit performs within 
the specified range, refer specifications. 

NOTE: The sender unit and thermometer should 

be supported to ensure that they do not contact 
the container. 


Опттејег 


Sensor 


Heating 


04G0033 


Fig. 12 — Testing temperature sender unit 


VOLTMETER 


Testing 


(1) Connect a test voltmeter across the battery 
terminals. 

(2) Start the engine. 

(3) Check that the cluster voltmeter and test volt- 
meter readings are the same. If readings differ the 
voltmeter should be replaced. 


WARNING LAMPS 


Low Fuel Warning Lamp 


The low fuel warning lamp is activated by a 
thermister unit located on the fuel gauge sender unit. 


Testing 


(1) Remove the fuel gauge sender unit as previously 
described. 

(2) Connect the gauge unit to a battery with a 3.4W 
test light in the circuit, refer Fig. 13. 

(3) Immerse the sender unit in water. 

(4) The light should remain OFF while the unit is 
immersed and illuminate when the unit is removed 
from the water. 
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Test lamp 
(3.4W) 


16K580 


Fig. 13 — Testing low fuel warning unit 


(5) If faulty the sender unit must be replaced as an 
assembly. 
(6) Install the sender unit as previously described. 


NOTE: Dry the unit prior to installation. 


Fuel Gauge Unit (float height) — Sedan 


(1) Remove the fuel gauge sender unit as 
previously described. 

(2) Move the float and measure the height A at 
point F (highest) and B at point E (lowest) with float 
arm touching stopper, refer Fig. 14. 

Float setting: point A — 40.95 mm 
point B — 173.25 mm 


Float arm Stopper 


Fig. 14 — Float height check—sedan 


Install the sender unit as previously described. 


Fuel Gauge Unit (float height) — Wagon 

(1) Remove the fuel gauge sender unit as 
previously described. 

(2) Move the float and measure the height A at 
point F (highest) and B at point E (lowest) with float 
arm touching stopper, refer Fig. 15. 


Float setting: point A — 11.90 mm 
point B — 173.90 mm 


© Mitsubishi Motors Australia Ltd. Sept. 1994 


AW342051-A 


Circuit tester 


Float arm Stopper 


TA = 
| NU 


| 
i 


Fig. 15 — Float height check — wagon 


B Point F 
(highest) "` Point E 
(lowest) 


tse 


Stopper 


(3) Check the resistance value between the fuel 
gauge terminal and ground terminal is within the 
standard value when the fuel gauge unit float is at point 
“F” (highest) and point "E" (lowest). 


Point F — 3 + 2 Ohms 
Point E — 110 + 7 Ohms 


(4) Check that the resistance changes smoothly when 
the float moves slowly between both points. 


Install the sender unit. 


Fuel Gauge Unit (Float height — with combined 
pump and sender unit) 


(1) Remove the fuel gauge sender/pump unit. 

(2) Move the float and measure the height A at 
point F (highest) and B at point E (lowest) with float 
arm touching stopper, refer Fig. 16. 


Sedan Wagon 
Float setting: point A — 12.75 mm -5.0 mm 
point B — 147.25 mm 187.16 mm 


(3) Check the resistance value between the fuel 
gauge terminal and ground terminal is within the 
standard value when the fuel gauge unit float is at point 
"F" (highest) and point "E" (lowest). 


Sedan Wagon 
Point F— 3 + 2 Ohms 3 +2 Ohms 
Point E— 110 +7 Ohms 110 +7 Ohms 
REVISED 


54-9.7 


(4) Check that the resistance changes smoothly when 
the float moves slowly between both points. 


Thermistor 


Earth - Thermistor 
& Sender 


Sender 
Pump (+) 
Pump (-) 


Fig. 16 — Testing combined fuel pump/sender unit 


Install the sender/pump unit. 


Pressure 
differential 


Ја Switch switch 


Ignition 
Switch 


"START" Diode 


(R terminal) 


Fig. 17 — Brake failure warning lamp circuit 


Brake Failure Warning Lamp 

The brake failure warning lamp illuminates in the 
event of a failure in the brake hydraulic system and 
each time the vehicle i$ апе to check the lamp globe 
and circuit. et | 
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The brake failure warning system consists of a non- 
earthing type pressure differential switch, a diode and a 
globe in the instrument cluster. 


Operation 


The circuit diode is soldered to the printed circuit. 

When the ignition switch is turned to the START 
position current flows from the battery through the 
ignition switch “R” terminal, the diode and the globe to 
earth. 

In the event of a failure in one of the brake 
hydraulic circuits with the ignition switch in the ON 
position the pressure differential switch will be closed 
by the spool valve in the master cylinder. This 
completes the circuit from the ignition switch through 
the globe to earth. The diode prevents current flow back 
through the ignition switch "R" terminal. 


Oil Pressure Warning Lamp 

The oil pressure warning lamp is operated by a 
diaphragm type pressure switch mounted on the 
cylinder block. 

When oil pressure exceeds 30 kPa the contacts in 
the switch open and the warning lamp goes off. 


Solder 5 mm 


or more apart 
Cable 


Connector Where 
soldered 
/ Within 
1.0 to 1 5 mm 
Where burned out Lamp socket 


Within 1.0 to 1.5 mm 


Covered wire 


Where soldered — 


Fig. 18 — Printed circuit repair 


INSTRUMENT PANEL LAMPS 

All instrument panel and warning lamps are 
contained in twist-in sockets. To replace globes it is 
necessary to remove the instrument cluster. 


PRINTED CIRCUIT 


The printed circuit board is made up of a thin layer 
of copper (0.03 to 0.05 mm) printed to a polyester film. 
If there is a short circuit, instantaneous fusing will 
occur and the printed circuit board will have to be 
replaced. If one is not available, temporary repair may 
be carried out by the following procedure. 
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Repair Procedure 


If no spare board is available solder a cable (0.5 
mm?) to the open or burnt circuit to effect a temporary 
repair. 


CAUTION: If the printed wiring is burned 
out, be sure to locate the cause and correct 
it, otherwise a repeated failure of the same 
nature will occur. 


(1) Trace both ends of the burnt-out circuit and 
solder a cable (covered wire) to the copper deposited 
over a wide area around the lamp socket. 

(2) Soldering should be done within | to 1.5 mm 
from the circumference of the copper deposition around 
the lamp socket. Also, solder the cable to the copper at 
the connector terminal, about 5 to 7 mm from the 
connector, refer Fig. 18. Ensure that the connector does 
not interfere with the soldered joint. 

(3) Use the copper rivet head as the soldering point 
if necessary. 

(4) Using fine sandpaper, lightly polish the area to 
be soldered. Hard polishing will damage the thin copper 
film of the printed circuit. 

(5) Cut any part of the copper wire not adhered to 
the board. 

(6) Insulate the soldered connections with clear 
lacquer. 


CLOCK 
Removal 


(1) Gently lever the clock away from the centre 
outlet assembly using two small screwdrivers covered 
in cloth. 

(2) Disconnect the wiring. 


CAUTION: Care must be taken so as not to 
damage the outlet assembly or instrument 
panel. 


Installation 


Installation is a reversal of the removal procedure. 
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SECTION 10 — HORN 
SPECIFICATIONS 


ЖЕ Ина и Mince u УТТУ ОККО ОО ЛАО КОСО Flat diaphragm 


Voltage operating гапде........................... П to 14.5 V 
Current draw @ ОУ............................. 3.5A (max.) 


Frequency—High note ............................ 420 + 20 Hz 
—Low поге............................. 360 + 20 Hz 


TORQUE SPECIFICATIONS 


Steering wheel retaining пш....................... 35 to 45 Nm 
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SERVICE DIAGNOSIS | gre 


— 


HORN(S) DO NOT OPERATE 


Is voltage at battery side N Remove fuse Does continuity exist Trace wiring to locate 
of relay box fuse No. B8 i > between fuse and fault. Repair harness as 
(refer Fig. 6) approx. ignition switch ` . | necessary 
12V? connector terminal 3? | 
Yes 
CPC ЖҰЗ \=--2_ 
No 
Is fuse OK? | Replace fuse 
Yes 
У — 
Is voltage at «ve No | Trace wiring between 
terminal of horn (RB Г—_— fuse and horn to locate 
wire) approx. 12V? _| fault. Repair as 
necessary 
| Yes 
| hen | No, | Replace h E 
Does horn operate when о eplace horn 
tested? » 
| Yes 7 
Does continuity exist | Trace wiring to locate i 
between -ve side of horn No, fault. Repair harness as 
and steering wheel horn necessary 
contact? 


| Yes 


Is horn contact No | Rework or replace horn | 
contacting steering contact | 
wheel? 


| Yes 


Repair or replace horn 
pad 


HORN OPERATION CONTINUOUS 


Does horn still operate Yes | Trace circuit between 
with wiring disconnected horn and horn pad to 
from horn pad? locate short circuit. 
Repair harness as 
| necessary 
No 


Replace horn pad 


HORN TONE UNSATISFACTORY 


Are horn mountings No, | Tighten mounting 
tight? 
| Yes 
Is horn operation OK Yes | Replace horn 
when known good unit 
fitted? | 
No 


Check wiring for poor 
connections, repair as 
necessary 


` 
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HORN 


Removal 


(1) Disconnect the wiring harness from the horn. 
(2) Remove the horn attaching bolt, refer Fig. 1, and 
remove the horn. 


Fig. 1—Horn attaching bolts 


Installation 


Install by reversing the removal procedure. 


Testing 


(1) Remove the horn from the vehicle and secure in 
a vice. 

(2) Connect the horn, in series with an ammeter and 
suitable horn button, to a battery. 

(3) Operate the horn, maximum current draw 
allowed is 3.5 Amps (2 12 Volts. 

(4) If the current draw is greater than 3.5 Amps 
replace the horn. 

(5) Install the horn. 
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SECTION 11 — POWER WINDOW SYSTEM 


SPECIFICATIONS 
Power Window Motor 
Туре ылри кашыр E E њена и ay Permanent magnet type with built in circuit 
breaker 
Revolutions under load (revs/min) 
@ 1Nm — Front a oe горлар А 65 to 95 
= TREAT S: sut E Eee as 67 to 97 
@ 2 Nm — Front............................ 50 to 80 
— Rear ya s qap sa spe ea ada Q 47 to 77 
Bound current... ш ж laya a reg 34A or less 
Direction of rotation ........................... Clockwise and anti-clockwise 
Main Switch 
Rated load current 
—bock Switch: «ui ба а сым қата Re ЫЗ 20A 
—Window switch ............................ 10A 
Sub Switch 
Rated load current ............................. 10A (max 25A) 
Voltage drop between terminals .................. 0.15V or less 
Relay 
Rated coil current.............................. 0.135 — 0.215A 
Maximum contact current сарасиу............... 22A 
10 to 16V 


Voltage operating гапре......................... 
Voltage drop between terminals .................. 0.25V maximum 


ALL WINDOWS INOPERATIVE 


Is relay operation 
audible when ignition is 
switched from OFF to 
ON? 


No | remove relay 


Switch ignition OFF and 
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SERVICE DIAGNOSIS 


Does relay perform as 
specified when tested? 


У 


Replace relay 


Yes 


1 Үе5 


Does continuity exist 


Trace wiring to locate 


between relay connector | №, fault. Repair harness as 
Switch ignition OFF and | KL LE necesary 
remove relay | | terminal 1? 
ДІ Yes 
| Does continuity exist 
between relay connector No 
terminal 1 and earth? 
Does relay perform as N Replace relay 
specified when tested? 0 
| Yes 
Does continuity exist No, Is fusible link No. 5 Yes, Trace wiring between 
between battery side of OK? fusible link and relay 
fusible link No. 5 and No box. Repair harness as 
relay connector necessary 
| terminal 2? 2) Replace fusible link 
| Yes 
Does continuity exist V Does continuity exist ү Does main switch N Replace switch 
between relay connector eS | between main switch 65 | perform as specified Е 
terminal 4 and main connector terminal 8 when tested? 
Switch connector and earth? 
terminal 2? = 
3 No | Yes 
Trace wiring to locate N Check operation of all 
fault. Repair harness as k У regulator motors 
necessary 
DRIVERS WINDOW ONLY INOPERATIVE 
Does continuity exist Replace main switch 
between main switch No 
terminals as specified? | ) 
_| 
Е: Үеѕ 
Does continuity exist 
Poean derm nas n. Does continuity exist Does continuity exist | 
5 Md N between main switc between main switch 
connector with wiring — y. Ө тал | Yes, Rd M inal: 


connector terminal 7 


disconnected from and regulator motor 


connector terminal 14 
and motor connector 


terminal 2? 


Yes 


switch? connector terminal 1? 
i No 
Yes Trace wiring to locate No 
fault. Repair as 
9 necessary 
Does regulator motor 
operate when tested? 
No 


Replace motor 
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ALL EXCEPT DRIVERS WINDOW INOPERATIVE 


Does continuity exist between main switch 
terminals as specified? 


Does continuity exist between main switch 
terminals as specified? 


ANY ONE PASSENGER WINDOW INOPERATIVE 


No »| Replace switch assembly 


No Replace switch assembly 
кет== 


| Yes 


Does continuity exist in wiring between 
main switch and sub switch connectors? 


d Yes 


> Trace circuit between main and sub 
switches, repair harness as necessary 


Does continuity exist between sub switch 
terminals as specified? 


| Yes 
У 


>| Replace switch assembly 


Does continuity exist in wiring between 
Sub switch and regulator motor 
connectors? 


Yes 


Does regulator motor operate when 12V is 
applied across terminals? 


No Trace circuit between sub switch and 
| — ——— motor connectors, repair harness as 
necessary 


No Replace motor assembly 
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Front door 


Rear door 


1. Rear door delta assembly 


2. Door glass 


3. Door glass holder 


4. Window regulator assembly 


Fig. I—Power window system components 


GENERAL INFORMATION 


Power window operation is achieved by means of 
12V electric motors attached to the window regulators. 

The main switch panel, located in the drivers door 
arm rest, allows control of front and rear door glass 
travel. Individual switches located in the front 
passenger and rear door arm rests allow control of the 
respective door glass. 

A lock switch incorporated in the main switch allows 
the individual switches to be made non-operational if 
desired. 


REGULATOR MOTOR 


Removal 


(1) Remove the regulator from the door, refer Group 
42A— Body. 


Testing 


(1) Using an auxilliary battery, supply battery 
voltage between the motor terminals and check that 
the motor operates smoothly, refer Fig. 2. 

(2) Reverse the polarity at the terminals and check that 
the motor operates smoothly in the reverse direction. 


Installation 


Install by reversing the removal procedure. 


POWER WINDOW RELAY 
For relay location refer to Section | of this Group. 


1840792 


Fig. 2 — Testing regulator motor 


Testing (refer Fig. 4) 

(I) Disconnect the wiring harness from the relay. 

(2) Using an Ohmmeter check that the resistance 
between terminals 1 and 3 is 55 to 90 Ohms. 

(3) Check that there is no continuity between 
terminals 2 and 4. 

(4) Apply battery voltage between terminals 1 and 
3 and check that there is continuity between terminals 
2 and 4. 


MAIN SWITCH ASSEMBLY 
Removal 

(1) Using a screwdriver or suitable lever, pry the 
switch out of the arm rest by levering at the rear of 
the switch. 
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© 8808831 


Fig. 3— Relay terminal locations 


NOTE: Position a rag between the screwdriver and 
the arm rest to prevent damage to the arm rest. 


(2) Disconnect the wiring and remove the switch. 


Installation 


Install by reversing the removal procedure. 


Terminal 


Front 
(Driver's side) 


71 
B 


Front 
(Passenger's side) 


o о 


МОТЕ 
О-О indicates that there is continuity between the terminals. 


Testing 


Using an Ohmmeter check the switch assembly for 
continuity in accordance with the chart shown in Fig. 
4. Perform each test with the relevant switch operated 
in the up and down position. 


SUB SWITCH ASSEMBLY 


Removal and Installation 


Use the procedures outlined in "Main Switch 
Assembly". 


Testing 


Using an Ohmmeter check the switch assembly for 
continuity in accordance with the chart shown in Fig. 
5. Perform each test with the switch operated in the 
up and down position. 


— window switch (lock) 
DOWN 


Fig. 4 — Main switch continuity chart 
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18М0129 


МОТЕ 
(1) О-О indicates that there is continuity between the terminals. 
(2) Ө--Ө indicates connection of battery voltage. 


Fig. 5 — Sub switch continuity chart 


е > 
t 
l 
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SECTION 12 — CENTRAL LOCKING SYSTEM 


SPECIFICATIONS 

Door Lock Control Unit 

Voltage operating тапве......................... 10 to 16V 

Current consumption (when not operating)........ 3mA or less 

Rated load current @ 13.5У..................... 5A 

Rated coil сштепі.............................. 0.2A max. 

Voltage drop between terminals .................. 0.3V or less 
Front door actuator 

Bound current @ ОУ.......................... 2.5-4.5А 

Operating voltage гапре......................... 9 to 15V 

Switch. stroke sieo i hole eda а me bes 2.5 to 6.5 mm 

Switch contact resistance @ 1 ПА ............... 100 ohms or less 
Rear door actuator 

Bound current @ І2У.......................... 2.5-4.5А 

Operating voltage гапве......................... 9 to 15V 


Tailgate actuator 
Bound current @ І2У.......................... 2.5-4.5A 
Operating voltage гапре......................... 9 to 15V 


Is voltage of terminal 5 
of control unit 


connector approx. 12V? 


Yes 


Y 
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SERVICE DIAGNOSIS 
LOCKING SYSTEM INOPERATIVE FROM EITHER FRONT DOOR 


Is voltage at battery side 
of fuse No. 9 approx. 
12V? 


Is fuse No. 9 OK? 


Remove fuse and check 
circuit between 
accessory side of fuse 
and control unit 
connector for continuity. 
Repair as necessary 


Is voltage of terminal 7 
of control unit connector 
approx. 12V? 


if Yes 


Remove fuse No. 9 


m 


Does continuity exist 
between control unit 


earth? 


Does continuity exist 
between relay terminals 


perform as specified 
when tested? 


No 


1 and 3? Іш: 
Yes 
Does control unit pO, 


Remove fuse No. 9 
L— 


Yes 


46 > 


connector terminal 8 and | Мор 


Trace wiring to locate 
open circuit. Repair 
harness as necessary 


Trace wiring to locate 
open circuit repair 
harness as necessary 


Replace control unit 


Disconnect battery 
negative cable 


Replace fuse 


Check circuit between 
accessory side of fuse 
and control unit for 
continuity. Repair as 
necessary 


Does continuity exist 
between earth control 
unit terminal 8? 


` 


— 


Check circuit between 
battery side of fuse and 
battery for continuity. 
Repair as necessary 


AON, 


54 - 12 - 3 
LOCKING SYSTEM INOPERATIVE FROM ONE FRONT DOOR ONLY 


Right Hand Side Left Hand Side 


Remove fuse No. 9 Remove fuse No. 9 


NE ЕЕ " HM PR 
Does continuity exist ——À—— Does continuity exist 
between control unit between control unit 
connector terminal 7 and No connector terminal 8 and 
earth with lock knob in Does actuator lock switch “5, Replace actuator earth with lock knob in 
the "uniock" position? perform as specified the "unlock" position? 
when tested? 


Yes ü 
Does continuity exist 


between control unit 
terminal 7 and actuator No 
connector terminal 1? Trace wiring to locate 
== open circuit. Repair as 
југ Мо | песеззагу | 
--» 


| 


Yes 


Does continuity exist 
between actuator 
terminal 3 and earth? 


Yes _Y 


Does continuity exist Does continuity exist 
between control unit between control unit 
terminal 2 and earth f terminal 7 and earth 


with the lock button in Does actuator lock switch| No with the lock button in 
the "lock" position? perform as specified Replace actuator the “lock” position? 


Yes 


Does continuity exist 
between control unit 
terminal and earth with 
actuator connector 
uncoupled? 

Replace control unit — Replace control unit 


Check wiring to locate 
short circuit to earth. 
Repair as necessary 


ANY ONE DOOR LOCK INOPERATIVE 


Remove fuse No. 9 


MR: AMEN 


Does continuity exist 
between actuator 5-8 
connector terminal 2 and 
relay BM9 connector 
terminal 3? 


No 


Trace circuit to locate 
open circuit. Repair as 
necessary 


Yes 


Does continuity exist 
between actuator 5-8 
connector terminal 4 and 
relay terminal 1? 


Yes 
Does actuator perform No 
as specified when ——J Replace actuator 
tested? 

Yes 


Check actuator linkage 
adjustment 
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. Inside lock knob 


1 
2. Outside handle assembly 
3. Lock rods 

4. Keyless entry loom (where fitted) 
5. Handle rods 


. Screws 

. Door striker 

. Inside door handle 
. Latch assembly 

. Actuator 


Fig. I—Central locking — door components 


GENERAL INFORMATION 


Operation is controlled by the actuators located in ` 


the front doors which incorporate a switch, a motor 
and a worm drive. The switch is activated when either 
the key or the trip lock is operated. 

Locking the right front door only, activates all other 
door actuators. A control relay cuts the power supply 
to the actuators when the locking operation on all 
doors is complete. 

Independent operation of the left front and both rear 
door locks operates only that particular door lock. 


DOOR LOCK ACTUATOR 


Front 
Removal 


(1) Remove the door trim, refer Group 42A— Body. 

(2) Disconnect the trip lock, interior release and 
exterior release linkages from the door latch. 

(3) Disconnect the wiring from the actuator. 

(4) Remove the door latch and actuator attaching 
bolts, refer Fig. 2. 

(5) Remove the door latch and actuator assembly. 

(6) Disconnect the actuator to door latch linkage. 

(7) Remove the actuator to door latch. attaching 
bolts. 
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NOTE: Do not attempt to dismantle and repair 
the actuator. It must be replaced as an assembly. 


18F0052 


Fig. 3 — Testing front door actuator 


Testing (refer Fig. 3 RHF) 


(1) Set the actuator rod in the “lock” position. 

(2) Apply battery voltage to terminal 3 and earth 
terminal 1. The rod should move to the “unlock” 
position. 


(3) With the actuator rod in the "unlock" position 
apply battery voltage to terminal І and earth terminal 
3. The rod should move to the "lock" position. 

(4) Using an Ohmmeter check the door lock switch 
for continuity between terminals 2 and 4. 

(a) With the actuator rod in the *unlock" position 
there should be continuity. 

(b) With the actuator rod in the "lock" position 
there should be no continuity. 


Testing (refer Fig. 3 LHF) 


(1) Set the actuator rod in the “lock” position. 

(2) Apply battery voltage to terminal 1 and earth 
terminal 3. The rod should move to the “unlock” 
position. 

(3) With the actuator rod in the “unlock” position 
apply battery voltage to terminal 1 and earth terminal 
3. The rod should move to the “lock” position. 

(4) Using an Ohmmeter check the door lock switch 
for continuity between terminals 2 and 4. 


NOTE: Discontinue power supply to the actuator 
immediately each test is complete. 


Installation 


(1) Connect the actuator rod to the door latch. 

(2) Set the actuator rod and latch lock lever in the 
“lock” position. 

(3) Locate the actuator in the slots in the latch and 
fit the attaching bolts, refer Fig. 4. 

(4) Check actuator operation by performing steps 
(2) and (3) of testing procedure. 

(5) Install the door latch and actuator into the door. 

(6) Connect the wiring to the actuator. 

(7) Connect all linkages to the door latch and check 
for correct operation. 

(8) Fit the door trim. 


Fig. 4 — Fitting actuator to door latch 
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Rear Door 
Removal 


(1) Remove the door trim, refer Group 42A— Body. 

(2) Disconnect the wiring harness from the actuator. 

(3) Unclip the actuator from the lock rod, refer 
Fig. 5. 

(4) Remove the actuator attaching bolts and remove 
the actuator, refer Fig. 5. 


Fig. 5 — Actuator attaching points 


Testing (refer Fig. 6) 


LOCK (LH) 


UNLOCK (RH) 


UNLOCK (LH) 


LOCK (RH) 


18NO127 


Fig. 6 — Testing rear door actuator 


(1) Set the actuator rod in the “lock” position. 

(2) Apply battery voltage to terminal 3 and earth 
terminal 1. The rod should move to the “unlock” 
position. 

(3) With the rod in the “unlock” position apply 
battery voltage to terminal 1 and earth terminal 3. The 
rod should move to the “lock” position. 


NOTE: Discontinue power supply to the actuator 
immediately each test is complete. 


Installation 


(1) Install the actuator into the door. 
(2) Set the actuator rod and the door latch in the 
unlock position and clip the lock rod to the actuator. 


NOTE: A new actuator rod clip must. be used. 


(3) Connect the wiring to the actuator. 
(4) Check locking system operation. 
(5) Fit the door trim. 


DOOR LOCK CONTROL UNIT 
For control unit location refer to Section 1. 


Testing (refer Fig. 7) 


NOTE: Connector 
viewed from rear 
connected to unit 


Fig. 7 — Testing control unit 


(1) With the wiring harness connected to the control 
unit check that the voltage at terminals 1 and 3 is 12V. 

(2) Earth terminal 2 and check that voltage at 
terminal 1 is reduced to 1.5V (approximately) and then 
returns to 12V after 0.5 seconds. 

(3) Disconnect terminal 2 from earth and check that 
voltage at terminal 3 is reduced to 1.5V (approximately) 
and returns to 12V after 0.5 seconds. 

(4) Repeat tests (2) and (3) on terminal 7. 


REMOTE TAILGATE SYSTEM 


The remote tailgate release system consists of a 
solenoid mounted in the tailgate, which can be actuated 
by the front door trip lock when central locking is 
fitted, or by key at the tailgate. 


TAILGATE RELEASE SOLENOID 


Removal 
(1) Remove the tailgate trim (refer Group 42A). 
(2) Disconnect the solenoid to latch linkage. 
(3) Loosen the solenoid retaining bolts. 
(4) Uncouple the solenoid connector and remove the 
solenoid from the tailgate. 


Testing 


Test as per testing procedure outlined in “Central 
Door Locking System" for rear door. 


M 
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Installation 
Install by reversing removal procedure. 


KEYLESS ENTRY SYSTEM 
Transmitter (Key) Disassembly 


(1) Remove battery cover mounting screw. 
(2) Remove the battery cover. 
(3) Remove the battery. 


Q Mounting screw 


(2 Cover 


16NO509 


Fig. 8 — Transmitter (Key) disassembly 


Assembly 


Assemble by reversing removal procedure noting the 
following: 

(1) Wipe the surface of the battery with a dry cloth 
and insert the battery with the (+) pole face upwards, 
being careful not to bend the upper tab at the (+) pole, 
refer Fig. 9. 


Lithium battery 


16М0510 


Fig. 9 — Battery installation 


(2) Install the battery cover by inserting the tip first, 
being careful that the O-ring does not twist or slip. 
NOTE: When installing the battery be careful that 
the poles are not damaged and that no water 
or dirt gets inside. Also be careful that the 
printed circuit board is not touched with the 

fingers. 


Testing 


(1) Press the transmit switch on the transmitter (key) 
and check that the three diamond mark on the 
transmitter flashes. 

(2) If the three diamond mark on the transmitter 
(key) does not flash, remove the battery and measure 
its voltage. Voltage should be 3V. 

(3) If the battery is dead replace the battery. 
(Replacement Battery CR1220). If the battery isn't 
dead, then replace the tansmitter (key). 


Battery check 
(flash with red light) 


| = PRESS 
E 


16L0750 


Fig. 10 — Battery testing 


RADIO WAVE REMOTE CONTROL SWITCH 
BATTERY REPLACEMENT 


(1) Remove the screw from the back of the remote 
control switch and open the switch. 

(2) Remove the discharged battery. 

(3) Install a new battery with its positive (+) side 
down. 


Battery type CR2032 
CAUTION: Avoid contact of the battery surfaces 


with the hands. To insert the new battery, hold 
it with a tissue or the like. 


(4) Insert the pawls first. Then, taking care not to 
dislocate the O-ring, assemble the switch. 
(5) Check the operation of the switch on the vehicle. 


Battery 


Fig. 11 — Battery replacement 
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TROUBLESHOOTING — KEYLESS ENTRY 


Condition 


Unstable 
operating 
distance 


Possible Cause 


Inspection Method 


Transmitter is 
defective 


Check that the transmitter is not 
dirty. 


Receiver is 
defective. 


Transmitter 
battery is dead. 


Check that the receiver is not 


on the transmitter is pressed. 


dirty. 


Check that the æfa mark on the 
transmitter flashes with a red 
light when the transmit switch 


Corrective Action 


Clean the relevant part. 


Replace the battery. 


Malfunction in 
transniitter. 


— 


Replace the transmitter. 


— 


Central door 
locking system 
does work. but 
the keyless 
entry system 
function. 
When the 
transmitter and 
receiver 
assemblies are 
brought 
together and 
the transmit 
switch is 
pressed, the 
system does 
not function. 


Transmitter 
battery is dead. 


Check that the sfa mark on the 


transmitter flashes with a red 
light when the transmit switch 
on the transmitter is pressed. 


Replace the battery. 


Secret code is 
incorrectly 
programmed 
into the 
control unit. 


After checking that the door can 
be opened and closed by normal 


key operation, re-programme the 
secret code. 


Keyless entry 
system circuit 
is defective. 


Inspect the harnesses at every 
keyless entry system connector. 


Repair the harness. 


Receiver 
assembly is 
defective. 


Replace the receiver assembly. 


Control unit is 


Replace the control unit. 


lock. 


defective. 
Input check OK Wiring or Check and or 
but system Switch con- switch connectors for 
still does not nectors. security and condition. 


Repair or replace as 
necessary 


NOTE 


(1) For each trouble symptom, carry out the 
inspections in order starting from the top of the 
table to narrow down the cause of the problem. 

(2) If the central locking system and the keyless entry 
system both are not working, the problem is 
probably outside the keyless entry system. 


Q Mitsubishi Motors Australia Ltd. Sept. 1994 


AW342051-A 


REVISED 


A 


54-12-9 


Key Programming Method 


As each transmitter (key) is programmed wih a code 
that is unique to that transmitter, if the transmitter or 
control unit is replaced, or if there appears to be a 
problem with the code programming, it is necessary 
to programme the code into the memory inside the 
contol unit. 

There is space in the unit memory to store a 
maximum of 2 different codes, so the programming 
procedure should be carried out twice to ensure that 
the old code can no longer be used. 

Furthermore, programming of the code should be 
carried out after first checking that the door lock 
operates by normal key operation. 


Control 
Unit 


18N0364 


Fig. 12 — Set I position 


(1) Move the code programme switch on the control 
unit to the SET I (programme mode side). 

(2) Point the transmitter (key) towards the receiver 
part inside the outer door handle and press the transmit 
switch. 


NOTE: Radio wave models (S Series only) have 
the receiver mounted under the parcel shelf 
(sedans) and don't require the transmitter to be 
pointed directly at the receiver, at step (2) just 
press the transmit switch. : 


NOTE: The signal is transmitted and received best 
if the transmitter is directly in front of the 
receiver port at a distance of 100 mm or less. 
(R Series only.) 


(3) Move the code programme switch on the control 
unit to the FIX position, refer Fig. 14. 

(4) Check that the keyless entry system is working 
properly. If it is working, then code programming is 
completed. 

If it does not work properly, repeat steps (1) to (4). 


D 


Press 


(24 


Receiver port 


69L0202 


Fig. 13 — Signal transmission 


SET FIX SET 
| П 


Control 
Unit 


18N0363 


Fig. 14 — FIX position 


NOTE: After the code is programmed, check that 
the programme switch has been moved to the 
FIX position. If there are two transmitters 
(keys), move the programme switch to SET II 
and repeat the same procedure as SET I to 
programme the code. 
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RADIO WAVE KEYLESS ENTRY 
OPERATION 


With all doors (except the trunk lid) unlocked, 
press the lock switch of the transmitter so that the door 
lock signal can be output from the keyless entry control 
unit. (Terminal No.12). Close the door lock relays to 
lock all doors (except the trunk lid). 

With all doors (except the trunk lid) locked press 
the unlock switch of the transmitter once so that the 
door unlock signal can be output from the keyless entry 
control unit (Terminal No.13). Close the door lock 
relays of the driver’s side to unlock the driver’s side 
door. 

With the trunk lid locked, press the trunk switch of 
the transmitter twice within five seconds so that the 
trunk unlock signal can be output from the keyless 
entry control unit (Terminal No.18). Close the trunk lid 
opener relay to operate the solenoid valve and unlock 
the trunk lid. 

• When the keyless entry system is operated to turn the 
driver’s door lock switch from the UNLOCK position 
to the LOCK position, the dome light/foot light 
blinking signal output (system Voltage) will be sent 
twice from the keyless entry control unit terminal 
Хо.11 when the door lock switch is turned from the 
LOCK position to the UNLOCK position, the lighting 
signal output (0 Volts) will be provided for approx. 3 
seconds. 


NOTE: Besides the above mentioned operations, 
the keyless entry control unit has the following 
functions. 


* If any door is not opened or closed within 30 seconds 
from unlocking the door by means of the keyless entry 
system, the door is automatically locked. In addition, if 
the cryptographic code other than the code stored in 
the receiver memory is received 30 times in one 
minute continuously, operation of the unit is 
suspended for 10 minutes. 

* Operation is also suspended if the ignition key remains 
inserted (key reminder switch: OFF) and either door is 
left open (door switch: ON). 


TROUBLESHOOTING HINTS 


* The indicator does not blink after pressing the 

transmission switch of the transmitter. 
(1) Check or replace the battery. 
(2) Replace the transmitter. 

• Transmitted wave is being sent from the transmitter 
(indicator is blinking) but the system does not operate. 
(trunk lid is unlocked only). 

(1) Check the cryptographic code registering 
method. 

(2) Check the keyless entry control unit terminal 
voltage. 


(3) Check the coaxial cable of antenna and the 
ground wire for connection. 

e Either RH door or LH door and trunk lid can be locked 
or unlocked. (trunk lid is unlocked only). 

(1) Check the door lock actuator. 
(2) Check the harness. 
(3) Check the trunk lid opener relay. 

* All doors and the trunk can be locked and unlocked by 
the transmitter but the dome light and foot light do not 
blink or come on. (Interlocked lighting of the dome 
light and foot light by means of the dome light switch 
or door opening and closing is normal). (Trunk lid is 
unlocked only). 

(1) Check the keyless entry control unit terminal 
voltage. 
(2) Check the harness. 


NOTE: Perform this check when replacement of 
the transmitter and/or keyless entry control 
unit or faulty storage of cryptographic code has 
been made. 


РД 
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INSPECTION OF KEYLESS CONTROL UNIT 


Disconnect the receiver and inspect the connector 
on the wire harness side as shown in the control unit 
terminal chart. 


m n. 
1|2|3|4|5|6/7|8|9/10 
1112)13|14|15|16|17|18|1920 


Fig. 15 — Control unit terminals 


Terminal No. Signal Conditions | Terminal voltage 
| -- ee es 2 = тете ыы. 
I | Key reminder switch | ON (Key removed) — 0 Volts 
| ' OFF (Key installed) | Battery voltage 
2 Door switch - .. | Door open (door switch ON) 2 0 Volts 
| | Door closed (door switch OFF) | Battery voltage 
6 | Door lock actuator (L.H.) LOCK ESV (*pulse output) 
_ _ | UNLOCK | Ove __ 
9 Keyless entry control unit Ignition switch (ACC) | Battery positive 
| power source | | voltage 
46 i Keyless entry control unit Always | Battery positive 
power source voltage 
11 , Dome light | | | АП доог5 ; Room lamp switch: OFF/ON | О volts. 
(door switch: - = | 2 
| ОҒЕ) | Room lamp switch: door | Battery voltage 
12 | Door lock output (all doors) х2 Operative | 0 Volts - 
| Inoperative | Battery voltage 
13 | Door lock output (all doors) Operative = 0 Volts 
Inoperative | | Battery voltage 
^M Door unlock output (drivers side) | Operative | 0 Volts 
| Inoperative " Battery voltage 
18 Trunk lid opener relay ON | | O volts -— 
| OFF | Ваџегу voltage 
20 | Ground E | 0 volts 
NOTE: * Measure by using an oscilloscope. When using a voltmeter 0-0.03 volts appear repeatedly. 


Control unit terminal chart 


© Mitsubishi Motors Australia Ltd. Sept. 1994 AW342051-A REVISED 


Ground 


To the cigarette 
lighter 
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!7FUO765 


жаа 


— 


output terminal 
Scan tool 


Fig. 16 — Input signal checking 


INPUT SIGNAL 
<From 1994 models> 


Using the scan tool or voltmeter, check whether or 
not the input signals from each switch are being input 
to the ETACS unit. 

(1) Connect the scan tool to the data link connector 
or connect the voltmeter between the ETACS terminal 
and the ground terminal. 


Caution: The ignition switch should always 
be turned OFF when connecting and 
disconnecting the scan tool. 


(2) Check if the buzzer of the scan tool sounds or 
the needle of the voltmeter moves when each switch 
noted below is operated. 

If the buzzer sounds or the needle moves, the input 
signals are being input to the ETACS unit, so that 
switch can be considered to be functioning normally. If 
not, the switch or switch input circuit is faulty. Check 
the switch and the switch input circuit. 
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SECTION 13 — ELECTRIC MIRRORS 


GENERAL INFORMATION 


Mirror operation is controlled by means of a master 
switch, mounted in the centre console. 

Each mirror assembly incorporates two motors one 
for vertical movements and one for horizontal 
movement. Changes of direction through a particular 
plane і.е. left/right, up/down is achieved by reversing 
motor polarity. 


MIRROR TESTING 


(1) Using a suitable tool (small screwdriver with tape 
wrapped around the tip), remove the inner delta cover 
cap. 

(2) Remove the retaining screw and then remove the 
inner delta cover. 

(3) Disconnect the harness to mirror connector. 

(4) Apply battery voltage to the mirror as shown in 
the chart below and check that the mirrors operate as 
specified. 


Chart — motor testing connections 


(4) If the mirror does not operate as specified refer 
to Group 51 for removal and repair procedures. 


MIRROR SWITCH 
Removal 


(1) Using a suitable lever, pry the switch assembly 
out of the console taking care not to damage the 
console. 

(2) Disconnect the wiring from the switch and 
remove the switch from the vehicle. 


installation 


Install by reversing the removal procedure. 


Testing 


Check that switch continuity is as specified in the 
chart below, if not replace the switch assembly. 


Terminal Left switch 
816 


———| 


tals 


Right switch 


3-24 type connector 


Chart — mirror switch continuity 


54 - 14 - 1 


SECTION 14 — ELECTRONIC TIME ALARM CONTROL SYSTEM (ETACS) 
SERVICE DIAGNOSIS 


1. ARMING / DISARMING RELATIONSHIP 


Condition 


— 


Possible Cause 


The system is not armed. 

(The SECURITY light doesn't 
illuminated, and the alarm doesn't 
function.) 

(The central door locking system 
functions normally. 


Damaged or disconnected 
wiring of ECU power supply 
circuit 


Corrective Action 


Replace the sub fusible link 
No. (D or the fuse No. 69 
Repair the harness. 


Damaged or disconnected 


wiring of door switch input 
circuit 


Repair the harness or 
replace the door switch. 


— 
The arming procedure are followed, 
but the SECURITY light does not 
illuminate. 
(There is an alarm, however, when an 


Damaged or disconnected 
wiring of SECURITY light 
activation circuit 


Replace the fusible link 
No. (D or the fuse No. (à 
Repair the harness. 


alarm test is conducted after about 20 
seconds have passed.) 


Blown SECURITY light bulb 


Replace the bulb. 


The alarm sounds in error when, while 
the eystem is armed, a door or the 
trunk lid is unlocked by using the key. 


Malfunction of the ECU. 


Damaged or disconnected 
wiring of a door or the trunk 
lid key cylinder switch input 
circuit. 


Malfunction of a door or the 
trunk lid key cylinder switch. 


2. ACTIVATION / DEACTIVATION 


Condition 


Malfunction of the ECU. 


RELATIONSHIP 


Possible Cause 


Replace the ECU. 


Repair the harness or 
replace a door or the trunk 
lid key cylinder switch. 


Replace the ECU. 


| Corrective Action 


There is no alarm when, as an alarm 
test, a door is opened without using the 
key. 

(The arming and disarming are normal, 


trunk lid or hood is opened.) 


Damaged or disconnected 
wiring of door switch (all 
doors) input circuit 


Malfunction of the door switch 


Repair the harness or replace 
the door switch. 


Malfunction of the ECU 


and the alarm is activated when the 


There is no alarm when, as an alarm 
test, the trunk lid is opened without 
using the key. 

(The alarm is activated, however, by 
opening a door or the hood.) 


There is no alarm when, as an alarm 
test the hood is opened from within the 
vehicle. 

(The alarm is activated, however, by 
opening a door or the trunk lid.) 


Replace the ECU. 


Damaged or disconnected 
wiring of luggage 
compartment lamp switch 
input circuit 


Malfunction of the luggage 
compartment lamp switch. 


Malfunction of the ECU 
Damaged or disconnected 
wiring of hood switch input 
circuit. 


Malfunction of the hood switch. 


Repair the harness or replace 
the luggage compartment 
lamp switch. 


Replace the ECU. 


Repair the harness or replace 
the hood switch. 


Malfunction of the ECU. 


Replace the ECU. 
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Condition Possible Cause Corrective Action 


Engine would not start. Malfunction of the starter Repair the harness. 

relay Replace the starter relay. 
Damage or disconnected Replace the magnet switch. 
wiring of starter relay 
activation circuit 

| ___-__--____-_- _- — Á————Á————MM———————————————- 


Malfunction of the ECU Replace the ECU 


When, as a test of the alarm, a door Damaged or disconnected Repair the harness. 

or the trunk lid is opened without wiring of hazard alarm Replace the fusible link (9 
using the key, or the hood is opened power supply circuit or or the fuse (9 

from within the vehicle, the horn and hazard alam activation Replace the hazard alarm 
the theft-alarm horn sound but the turn | circuit. relay or the turn signal lamp 
signal lamps don't flash. 


The turn signal lamps flash during an Damaged or disconnected Repair the harness. 

alarm test but the horn or the theft wiring of the theft-alarm Replace the horn. 

alarm horn does not sound. horn relay power supply Replace dedicated fuse I 
circuit or the theft-alarm No. @ i 
horn activation circuit. 


Malfunction of the ECU. Replace the ECU. 


The system is not deactivated when, Damaged or disconnected Repair the harness. 
during an alarm test in which the wiring of door or trunk lid Replace the key cylinder 
alarm is intenionally activated, the key cylinder switch input switch. 

door or the trunk lid is unlocked by circuit 
using the key. 

(The system also cannot be disarmed.) 


Malfunction of door or trunk 
lid key cylinder switch 


Malfunction of the ECU Replace the ECU. 


ECU : ETACS unit 
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GENERAL INFORMATION 


The ETAC system provides various timer and alarm 
facilities which provide improved operator convenience. 
The system is controlled through a centralised 
electronic control unit (ECU) located under the RHS 
of the instrument panel. 


Electronic Control Unit (ECU) 


16N0781 


Fig. 1 — ECU location 


The system also features a diagnosis ability which 
allows you to check the input signals received by the 
ETACS control unit. This check is performed at the 
diagnosis plug located near the fuse box on the drivers 
side of the cabin. 


16NO809 


Fig. 2 — Diagnosis plug location 


The features controlled by the ETACS are: 
Delayed interior lamp switching. 
Ignition switch illumination. 

Rear window defogger. 

Door lock prevention. 

Power window timer. 

Theft alarm. 

Central locking. 


Each of these systems are connected to the ETACS 
control unit and when signalled by the appropriate 
switch, the control unit activates the circuit to achieve 
the desired control. 


Delayed interior Lamp Switching 


When the doors are closed the switching OFF of the 
interior lamp is delayed by approximately six seconds, 
the lamp actually dims prior to switching OFF. 


Dimming 
(about 4 sec.) 


Illuminated 
about 2 sec.) 


1901401 | 


10095 


| 
0% рз 


Door open Door closed 


Brightness 


16R0088 


Fig. 3 — Interior lamp delay 


Ignition Switch Illumination 


The ignition switch illumination is controlled by the 
driver's door switch. The switch is illuminated when 
the door is open and switches OFF approximately 14 
seconds after the door is closed. 


N 
16L0094 


Driver's door 


Open 
Closed ~ 


1 
Ignition switch | 


Illumination 


illumination off 


Key illumination 


16R0010 


Fig. 4 — Ignition switch illumination 


Rear Window Defogger 

When the rear window defogger is turned ON it will 
operate for 20 minutes then switch OFF. In addition, 
when the switch is activated, an audible buzzer will 
sound. 


Power Window Timer 

The power windows can be operated for 
approximately 30 seconds after the ignition switch has 
been turned OFF. Additionally, if a door is opened 
within the 30 seconds, an additional 30 seconds delay 
is available. When the door is closed the delay is 
cancelled and the windows cannot be operated. 
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Door Lock Prevention flash, the horn sounds and the engine is inhibited from PIOS 
starting. 

The alarm remains activated for 3 minutes and then 
resets. 


pr 


<= : Press NOTE: When the alarm resets, the engine remains 
: Return inhibited from starting, until the system is 
deactivated. 


Setting of the alarm is achieved by locking either of 
the front doors in the normal manner with or without 
the key. 

The system will be armed after 20 seconds, this is 
confirmed by the security lamp on the instrument panel 
switching ON then going out. 


1610036 


1680087 


Fig. 5 — Door lock prevention 


If the ignition key is left in the ignition switch, the 
central locking system will not lock if the vehicle is 
stationary. If either front door lock is activated in this 
condition, the locks will automatically be returned to 
the unlocked condition. 


NOTE: The central door locking system can still be SECURITY 
activated internally if the vehicle is moving. 
Theft Alarm System 


A theft alarm is incorporated into the ETACS 
system. When the alarm is activated, the hazard lamps Fig. 7 — Security lamp 


About 20 seconds after all doors are closed 
ж 2 and locked, the deck lid/tailgate is closed, and the 
hood is closed — SYSTEM ARMED 


Authorized Unauthorized 


A door, deck lid/tailgate or hood is broken 
ж »i open — ALARM A 


КЕ Engine is disabled to start. 
A ч > е 

Indicators 

flicker. 


t Driver opens door 
-^ with the key. 


| 


SYSTEM DISARMED 


c 


~ Driver unlocks a door 
or trunk with the key. 


ALARM DEACTIVATED 
— (SYSTEM DISARMED) 


Fig. 6 — Theft alarm operation 


„у 
/ 5 
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NOTE: If a door is reopened within 20 seconds ог 
a door is not properly closed when locking the 
vehicle, the alarm will not set properly. 


When the alarm is set, access can still be gained to 
the luggage compartment by using the key, the alarm 
remains set after the compartment is closed and locked. 


Activation of the alarm will result if any door or the 
engine hood, or the deck lid/tailgate is opened without 
using the key to unlock the vehicle. 


Deactivating the alarm is achieved by unlocking with 
the key at either front door or tailgate. 


FAULT DIAGNOSIS 


When diagnosing and ETACS fault, the first thing 
to do is an input signal check as described, this will 
confirm if the ECU is receiving the input signal from 
the sensors 


If an input signal fault is evident you can then check 
that system, the best place to start is at the ETACS 
control unit wiring plug and work your way back to 
the sensor. 


If an input signal fault is not evident the problem 
is most probably associated with the component 
controlled by the ETACS system, i.e, power window 
relay, door lock relay etc. In this case it is still advisable 
to check the control unit plug wiring. 


INPUT CHECK 


The ETACS system has a diagnosis terminal located 
in the diagnosis plug located near the fuse box on the 
drivers side of the cabin. 


|ТЕЏО765 


Ground 


Fig. 8 — Diagnosis plug location 


The input signal can be checked with: 


* Voltmeter 
* LED lamp 
* Multi-Use-Iester (MUT) 


NOTE: To check the input system the ignition switch 
must be OFF. 


If a MUT is being used you must connect it to the 
battery terminals, then select the vehicle model, then 
any system, then select the Special Test followed by the 
Pulse Check. 


If a voltmeter or LED is being used connect it to 
the ETACS terminal, refer fig 8, and ground terminal 
of the diagnosis connector. 


To check the input signals you simply activate the 
switch/sensor of the ETACS system, if the system is 
functional, a voltage pulse will be available at the 
diagnosis terminal. 


The following chart indicates the ETACS system 
switch/sensor that can be checked at the diagnosis plug 
and the number of voltage pulses for that sensor. 


SWITCH/ 
SENSOR 


NUMBER OF 


CONDITION PULSES 


Door/Tailgate 
Switch 


Off-On 


Front Door 


Trip Lock Lock-Unlock 1 


Lock-Unlock 
and I 
Unlock-Lock 


Front Door 
Key Lock 


Deck Lid/ 


Tailgate Lock-Unlock 


Key In-Key Out 


Ignition Key 


Ignition Switch | On-Off 1 


Rear Defogger Off-On 1 


Engine Hood 


Switch Off-On 1 


+ 


Vehicle Speed 
Sensor 


Ignition On 
Rotate Speedo 
Drive 


Flashing 


Ignition and key reminder switch 


Starter inhibitor relay 
Starter motor 


Hood switch 


(ТЕ21443) uoo; шәподбшо> SOVLA — 6 24 


Theft alarm horn A 


Indicator lights 
(L & RH, front and rear) 


Trunk lid switch (latch) 


Theft alarm 
horn relay 


Loe 


Hazard alarm relay 


Security light Trunk lid key 


unlock switch 


Door courtesy switch 
(L & RH rear) 


Door lock actuator switch 
(L & RH rear) 


Door lock actuator switch 
(L & RH front) 


Door courtesy switch 
(L & RH front) 


Door key unlock switch 
(Е & RH front) 


9-rvl-v$ 
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GROUP 55 — HEATER AND AIR CONDITIONING 


SECTION 0 — INDEX 


Section Page 
Subject Number Number 


SERVICE DIAGNOSIS — HEATER..................... 1 


HEATER AND VENTILATORS.......................... 2 
Specificaliohs „г. se eee INE UR EROR PENA 
General Information ................................... 
Heater Controls... ел nas eire Pees eee EY 
Blower Motor Resistor................................. 
Heater Unit ox east VE ees eat our seed LE 
Blower АвзетіМу..................................... 
Blower Motor Relay ................................... 
Ventilatots- иик ea рий eee УН PED ERs 
Inlét/Garnish «eI Rp Rosita eee T ETE 
Rear Ventilation Ducts ................................. 


ошо С л > о — — 


— = 


SERVICE DIAGNOSIS — AIRCONDITIONING.......... 3 


AJRCONDITIONING................................... 4 
Specifications. сынасын e UCET EU Ya bk айна 
Safety precautions ..................................... 
Service adjustment procedures .......................... 
Evacuation and charging procedures ..................... 
Refilling of oil in the airconditioner system ............... 
Performance test... cee илне е a ee yay da, 
Refrigerant leak repair procedure ........................ 
Handling tubing and Ешіпрв............................. 
Compressor nolse. zz 26 pud pnr dia CHER RES 
Engine coolant temperature switch сһеск................. 
Idle-up operation check (4054 Carburettor model only) .... 
Airconditioner switch check ............................ 
Evaporator.............. е ОЛЛО ТГ 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM 

(SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to 
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from 
rendering the SRS inoperative). | 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an 
authorized MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review the Workshop Manual and especially its Group 
52B — Supplemental Restraint System (SRS), before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE: 

The SRS includes the following components: impact sensors, SRS diagnosis unit, SRS warning light, air bag 

module, clock spring and interconnecting wiring. Other SRS-related components (that may have to be 

removed/installed in connection with SRS service or maintenance) are indicated in the table of contents in 

Group 52B — Supplemental Restraint System (SRS). 
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Section Page ` E 
Subject Number Number 
AIRCONDITIONING CONT ............................ 4 
Compressor (4áG54).................................... 9 
Compressor (6G72).................................... 9 
Condenser and condenser fan ........................... 11 
Refrigerant lines (4G54)................................ 11 
Refrigerant lines (6G72)................................ 13 
SERVICE DIAGNOSIS AND TESTING AUTOMATIC 
АІКСОМЮТТІОМІКС...........................2.22.2.222.. 5 
Diagnosis procedure ................................... 1 
Diagnosis quick reference chart ......................... l 
Service diagnosis сһагі................................. 2 
Inspection Chart «iem po npe ter tod e Rada 5 
Circult testing. Аз еи EU Qe Ren eer bv Red 6 
AUTOMATIC AIRCONDITIONING..................... 6 m 
Specifications. ndarane arden bs ona she па Re ect eere 1 mE 
Safety precautions ..................................... 2 lm 
Service adjustment procedures .......................... 2 
Power relay сһеск..................................... 2 
Control panels uu pre estes Eee xm Es 3 
Airconditioning control unit............................. 5 
Power transistOf «ec bep pe ble Ваља ла іл ал ates 5 


Condition 


TEMPERATURE 
CANNOT BE 
REGULATED BY 
OPERATING THE 
TEMPERATURE 
CONTROL WIRE 
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SECTION 1 — SERVICE DIAGNOSIS — HEATER 


Possible Cause 


Obstructed heater outlets. 


Corrective Action 


Clear the obstruction from the heater 
outlets. 


Blend air dampers improperly adjusted 
or binding 


Adjust and or free the dampers. 


Thermostat malfunction. 


Replace the thermostat 


Obstructed heater hoses 


Improperly adjusted control cables. 


core. 


Replace the heater hoses. 


Adjust the control cables correctly. 


Plugged or partially plugged heater Clean or replace the heater core. 


NO VENTILATION 
WHEN MODE 
SELECTION KNOB IS 
OPERATED 


Incorrect adjustment of the mode 
selection damper. 


Incorrectly fitted duct. 


Adjust the mode selector wire. 


Fit duct securely. 


NOISY BLOWER 
MOTOR 


Foreign matter inside blower. 


Blower motor or fan incorrectly 
balanced. 


Clean out blower housing. 


Replace blower motor or fan. 


Damaged blower. 


DUST ENTRY INTO 
VEHICLE THROUGH 
HEATER DUCTS 


Incorrectly fitted duct. 


Replace blower. 


Fit duct securely. 


Incorrect adjustment of 
recirculation/fresh air changeover 
damper. 


nm 


Adjust the recirculation/fresh air 
change over cable. 


lI 


BLOWER DOES NOT 
OPERATE ON ONE OF 
THE SPEED RANGES 


Malfunction of blower switch. 


Check for continuity between switch 
terminals. Replace switch. 


and blower resistor. 


Malfunction of blower resistor. 


| 
Damaged wiring between blower switch 


Repair the wiring. 


Replace the blower resistor. 


BLOWER DOES NOT 
OPERATE 


Wiring harness short circuit indicated 
by burnt-out fuse. 


Broken wire between fuse block and 
heater relay. 


== - rt 


Repair wiring harness and replace fuse. 


Repair the wire. 


Heater relay malfunction. 


Malfunction of blower switch. 


Broken wire or poor connection in wire 
between blower switch and motor. 


— 


Replace the relay. 


With ignition ON and blower switch 
connector disconnected, check for 

continuity between switch terminals. 
Replace blower switch if necessary. 


With ignition ON and blower switch 
connector disconnected check for 

continuity in the wire from the blower 
switch to motor. Repair as necessary. 


Malfunction of blower resistor. 


With ignition ON and blower switch 
connector disconnected check for 

continuity between resistor terminals. 
Replace resistor if necessary. 


Condition 


BLOWER DOES NOT 
OPERATE (CONT.) 
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Possible Cause 


Malfunction of blower motor. 


Broken wire or poor connection to 
earth. 


Corrective Action 


With ignition ON and blower switch 
connector disconnected, check for 
continuity between blower motor 
terminals. Replace blower motor if 
necessary. 


Repair the wire. 
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SECTION 2 — HEATER AND VENTILATORS 
SPECIFICATIONS 


Heater Unit 
РЕТ Three-way-flow full-air mix system 


Heater Control Panel 
Blower switch resistance — kQ 
— blower speed (min) ....................... 
— blower speed (тах)....................... 


GENERAL INFORMATION 


HEATER CONTROLS 


The heater can be operated while the engine is 
running. 

The heater performance is directly related to the 
temperature of the engine coolant, so operate the heater 
after the engine has had a chance to warm up. The 
amount of airflow can be regulated by adjusting the 
fan speed. 


Operation of controls 

1. Mode selection knob 

> — Ап flows to the upper part of the passenger 
area (face position). 

ww — Аш flows to the upper part of the passenger 

« compartment, and flows slightly to the leg 

area (foot/face position A). 

v) A — Air flows to the leg area and flows slightly 
to the upper area of the passenger 
compartment (foot/face position B). 


x — Air flows to the front and rear leg (where 
fitted) areas (foot position). 
EJ — Air flows to the front and rear leg (where 


fitted) areas, and windscreen and door 
windows (foot/defroster position). 

GY — Air flows to the windscreen and the door 
windows (defroster position). 


Natura! air 


[L 
vr 


Heated air 


NOTE: At the foot position and foot/face 
position, a small amount of air will be directed 
to the windscreen and the door windows. Fig. 1 — Heater operation 
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2. Temperature control knob 
Rotate the knob to the right to increase the temperature. 


3. Air selection lever 


CS — (Outside position) 
Outside air is introduced into the 
passenger compartment. 


— (Recirculation position) 
The inside air is recirculated. Select this 
position to keep the inside air free of 
dust or other contaminants from the 
outside air. However, the lever should 
only be left at this position for a short 
time. 


NOTE: Especially during cold weather, the 
recirculation position should only be used for 
a short time in order to prevent the unnecessary 
formation of mist on the windows. 


4. Fan Switch 


4$ - Rotate to increase the air flow in four 
stages. 


Removal Steps 
. Audio panel 
. Heater control panel assembly 
. Glove box 
. Glove box outer case assembly 
. Driver side lower panel 
. Foot and lap cooler duct 
. Knobs 


HEATER CONTROLS 


NOTE: Pre-removal and post-installation 
operation removal and installation of floor 
console (refer Group 52). 


Removal 

(1) Remove audio panel garnish, refer to Group 52. 

(2) Remove heater control garnish by removing the 
four self tapping screws (refer Fig. 12 Group 52). 

(3) Remove glove box, refer to Group 52. 

(4) Remove glove box outer case assembly, refer to 
Group 52. 

(5) Disconnect the air selection control wire located 
on the front of the blower motor housing. Remove 
outer cable from retaining clip on housing and lift inner 
wire from selection lever (refer Fig. 3). 

(6) Disconnect the temperature control wire attached 
to the front of the heater unit. Remove outer cable from 
retaining clip and lift inner wire from lever (refer Fig. 
4). 

(7) Remove driver side lower panel (refer to Group 
52). 


. Brackets 

. Heater contro! assembly 
. Blower switch 

. Air conditioner switch 

. Mode control wire 

. Temperature control wire 
. Air selection control wire 


Fig. 2 — Heater control removal 


wv st 


Fig. 4 — Temperature control wire 


(8) Remove foot and lap cooler duct, refer to 
Group 52. 

(9) Disconnect the mode control wire attached to the 
right hand side of the heater unit. Remove outer cable 
from retaining clip on unit, and lift inner wire from 
selection lever (refer Fig. 5). 


Fig. 5 — Mode control wire 


(10) Pull out heater control knobs. 

(11) Remove four self tapping screws to remove 
heater control panel from brackets. 

(12) Heater control panel assembly can then be 
carefully pulled out. 

(13) The blower and air conditioning switches can 
so be pulled out. 


(14) To remove mode and temperature control wires, 
gently prise outer cables from retaining clips on control 
panel body and the inner wires will just lift off from 
the levers (see Fig. 6). 

(15) To remove air selection control wire, gently prise 
outer cable out of retaining clip on control panel body 
and un-hook inner wire from control lever (see Fig. 6). 


Fig. 6 — Heater control showing 
selector wires connected 


Inspection 


(1) Check control wires for ease of movement and 
attachment to the bracket. 

(2) Check the bracket and levers for damage and 
deformation. 

(3) Check the blower switch for continuity as 
outlined below: 


• “D” and “P” Line 


- (LOW) 

„ (MEDIUM 
FIRST STEP) 
(MEDIUM 

9 SECOND STEP) О 


CI TO 


МОТЕ: 
O—© Indicates that there is continuity between 
the terminals. 


Installation 


Install by reversing the removal procedure noting the 
following: 

(1) Apply multi purpose grease to the rotating and 
moving parts of each control lever. 

(2) Adjust the control wires using the following 
procedures. 
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* Mode Selection Control Wire 


(1) Move the mode selection lever to the qu 
position. 

(2) With the mode selection damper lever pressed 
inward in the direction indicated by the arrow, connect 
the inner cable of the mode selection control wire to the 
end of the lever, and then secure the outer cable by 
using a clip. 

(3) With the blower switch turned on, confirm the 
air discharge by moving the control lever through each 
position. 


Fig. 8 — Air selection control lever 


* Temperature Controi Wire 

(1) Move the temperature control lever to the ler. 
most position (cold position). 

(2) With the blend air damper lever pressed 
completely upward in the direction indicated by the 
arrow, refer Fig. 9, connect the inner wire of the 
temperature control wire to the end of the lever and 


1. Demist .4. Face/feet then secure the outer cable by using a clip. 
2 седеп! 5. Face (3) Cycle from cold to hot and back to check that 


there is full stroke. 


Face and 
demist 


Fig. 9 — Temperature control lever 


and vents 


Fig. 7 — Mode selection and damper positions 


BLOWER MOTOR RESISTOR 


Removal 
* Air Selection Control Wire (1) Remove glove box, refer Group 52. 
(1) Move the air selection control lever to the (2) remove glove box outer case assembly, reter 
recirculation position. Group 52. 


(3) Un-couple the connector to the resistor, and 


(2) With the air selection damper lever pressed AD и | 
remove the two retaining screws (refer to Fig. 10). 


inward in the direction indicated by the arrow, refer Fig. 
8, connect the inner wire of the air selection control wire 


to the end of the air selection lever and then secure the Inspection 
outer cable by using a clip. Resistor Check 

(3) Confirm that the damper operates properly by Using a circuit tester, measure the resistance- . 
moving the control lever. between the terminals as indicated in adjoining chart. $ 
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The condition can be considered satisfatory if the 
value measured at this time is equivalent to the standard 
value. 


Standard Value 


Terminals Measured Standard Value Q 


шылы PE Approx. 0.31 
Bee аш Арргох. 0.87 
sa PAD Approx. 1.83 


See Figure 11. 


Fig. 11 — Resistor check 


Installation 
Install by reversing the removal procedures. 


HEATER UNIT 


NOTE: Pre-removal апа Post-installation 
Operation. Drain and replenish the engine 
coolant (refer Group 14). 


(1) Disconnect the cable from the negative terminal 
of the battery. 

(2) Disconnect the heater hoses at the heater unit 
(refer Fig. 12). 

(3) Remove LH and RH side console side covers 
(refer to Group 52). 

(4) Remove the instrument panel (refer to Group 52). 

(5) Remove the ducting attached to the heater unit. 


(6) Remove the footrest on drivers side. 
(7) Remove centre support bracket. 
(8) Remove evaporator mounting bolt and nut. 


NOTE: Vehicles with air conditioning only. 


(9) Remove the retaining bolts and nuts and remove 
the heater unit (refer Fig. 13). 


Fig. 12 — Heater hose removal 


(10) If necessary to remove heater core, remove 
retaining plate by unfastening the three self tapping 
screws and the heater core can then be gently pulled 
out. 


Fig. 13 — Heater unit mounting points 


Inspection 

(1) Check the dampers and link mechanism for ease 
of operation. 

(2) Check the heater core for clogging or water 
leakage. 
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Removal Steps 

1. Connection of water hoses 
Passenger side under cover 
Foot cooler duct (LH) 
Instrument panel 

Foot and lap cooler duct 
Lap cooler duct A 

Centre duct . Plate 
Foot cooler duct (RH) 
Foot rest 


ON о›‹л сого 


. Side covers 

. Centre stay assembly 

. Distribution duct 

. Evaporator mounting bolt and nut (Vehicles with air conditioner) 
. Resistor 

. Heater unit 


. Heater core 


Fig. 14 — Heater unit and components 


Installation 


Installation is a reversal of the removal procedure 
noting the following: 

(1) Install each hose securely. 

(2) Check for water leakage after the engine coolant 
has been replenished. 

(3) Confirm that the air flow is correct after the 
control wires have been connected. 


BLOWER ASSEMBLY 


(1) Remove glovebox (refer to Group 52). 

(2) Remove glovebox outer case assembly (refer to 
Group 52). 

(3) Remove passenger side under dash cover. 

(4) Remove foot and lap cooler duct. 

(5) Remove metal support bar (refer to Group 52). 


(6) Remove evaporator mounting bolt and nut (only 
vehicles with air conditioning). 


(7) Remove joint duct on vehicles without air 
conditioning. 


(8) The MPI control relay and MPI control unit 
should also be removed from vehicles with MPI fitted. 


(9) Remove the LH lower instrument panel bracket. 


(10) Disconnect the air selection control wire. 


(11) The blower assembly can then be taken out by 
removing the retaining bolts and nuts (refer Fig. 16). 


NOTE: The blower assembly can be dismantled 
for inspection if necessary. 
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Removal steps of blower case assembly 
1. Glove box 
. Glove box outer case assembly 
. Passenger side under dash cover 
. Foot and lap cooler duct 
. Glove box frame 
. Evaporator mounting bolt and nut 
(Vehicles with air conditioner) 
. Joint duct (Vehicles without 
air conditioners) 


Inspection 


(1) Check for bending or abnormal deflection of the 
rotating shaft of the blower motor assembly. 

(2) Check for cracking or deterioration of the 
packing. 

(3) Check for damage to the fan. 

(4) Check for damage to the blower case. 

(5) Check the operation of the inside/outside air- 
selection damper, and for damage. 


Blower Motor Assembly Check 


(1) Disconnect the blower motor terminals. 

(2) Connect the blower motor terminals directly to 
the battery and check that the blower motor operates 
smoothly. 

(3) Next, reverse the polarity and check that the 
blower motor operates smoothly in the reverse 
direction. Refer Fig. 17. 


. MPI control relay (МР!) 

. MPI control unit (MPI) 

. Instrument panel lower bracket (LH) 
. Connection of the air-selection wire 
. Blower assembly 

. Blower motor assembly 

. Blower case assembly 


Fig. 16 — Blower assembly mounting points 
Installation 


Installation is a reversal of the removal procedure 
noting the following: 

(1) Before installing the blower motor assembly, 
carefully clean away any dust, dirt, etc., adhering to 
the inner surface of the blower case. 

(2) Ensure the air selection control wire is correctly 
adjusted as described earlier in this section. 
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=. 
t 
Fig. 17 — Blower motor assembly check 
Fig. 19 — Blower motor relay terminals 
BLOWER MOTOR RELAY 
Removal 
(1) To remove the blower motor relay, gently pull it 
out from the junction box (refer Fig. 18). l | 


\ 


Blower motor 
relay 


Fig. 18 — Blower motor relay location 


Inspection 


(2) Inspect the continuity between the terminals 
when battery power is applied to terminal 2 and 
terminal 4 is earthed, or when there is no current 
flowing. 


Between Terminals Dr 
Current 1 and 3 Continuity 
Between Terminals E 
No 1 and 3 No Continuity 
Current 


Between Terminals NN 
2 and 4 Continuity 


Installation 
Installation is a reversal of the removal procedure. 


Removal Steps 

. Drivers side lower panel 
Lap cooler grille assembly 
Foot cooler nozzle 
Lap cooler duct B 
Foot Cooler duct (RH) 
Lap cooler duct A 
Passenger side under cover 
Foot cooler duct (LH) 
Defroster hose grommet 


Фо мосом 
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. Instrument panel 

. Centre duct 

. Side defroster hose (RH) 
. Side defroster hose (LH) 
. Defroster nozzle 

. Side ventilation duct (LH) 
. Side ventilation duct (RH) 
. Distribution duct 

. Photo sensor or plug 


Fig. 20 — Ventilators 


. Defroster garnish 

. Clock or plug 

. Instrument panel garnish 
. Centre outlet assembly 

. Side outlet assembly (LH) 
- Side outlet assembly (RH) 
. Rear heater nozzles 

. Rear heater ducts 

. Distribution duct (foot) 
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VENTILATORS 
Removal 
NOTE: (Post removal operation) 


(1) Remove the front seats (refer to Group 52). 

(2) Remove the floor console (refer to Group 52). 

(3) Remove the front scuff plates and cowl side trims 
and then pull up the carpet (refer to Group 52) for 
removal procedures. 


Removal 


(1) Remove drivers side lower panel (refer to 
Group 32). 

(2) Remove lap cooler grille assembly from panel if 
necessary. 

(3) Remove foot cooler nozzle and lap cooler duct 
(B) as one piece. They can be separated by removing 
the pin if necessary. 

(4) Remove foot cooler duct from right hand side. 

(5) Remove lap cooler duct (A). 

(6) Remove passenger side undercover. 

(7) Remove passenger side foot cooler duct. 

(8) Remove passenger and drivers side defroster hose 
grommets. 

(9) Remove instrument panel (refer to Group 52) for 
removal procedure. 

(10) Remove centre duct once instrument panel is 
removed. 

(11) The left hand and right hand side defroster 
hoses, the defroster nozzle, the side ventilation ducts, 
and the distribution duct are all affixed to the 
instrument panel and can only be removed when the 
instrument panel has been taken out and carefully 
placed on a work bench or similar. All ducts etc. are 
held in place by retaining screws which can easily be 
removed as necessary. 

(12) The photo sensor or plug depending on vehicle 
options and the defroster garnish can be carefully 
prised from the instrument panel, taking extra care to 
ensure no damage is done. 

(13) Remove the clock or blanking plug, instrument 
panel garnish, centre outlet assembly and left hand side 
outlet assembly by removing the screw at the right side 
of the garnish and the two wing nuts at the rear of the 
garnish. Then gently pry from the right side until 
garnish and outlets can be lifted out as an assembly. 


NOTE: If clock is fitted, loom must be 
disconnected before removal, and care must be 
taken during removal so as not to crack garnish 
or locating lug at left side of garnish. 


This procedure can be carried out whilst the 
instrument panel and ducting are still in the car if 
necessary. This is done by removing the passenger side 
defroster hose grommet and removing the screw from 
the defroster hose, and gently pulling it out of the way 
to enable removal of the wing nuts. Care must be taken 
not to pull it out of the defroster nozzle however, to 
complete removal carry out procedure listed above. 

(14) Remove right hand side outlet assembly by 
removing screw and pulling out from instrument panel, 
once again taking care not to damage the locating lug 
on the right side of the assembly. 


NOTE: The garnish can be removed from the 
outlet assembly if necessary. 


(15) Remove left hand side and right hand side rear 
heater nozzles, by separating from rear heater ducts. 

(16) Remove rear heater ducts by pulling away from 
the distribution duct. 

(17) To remove the distribution duct from the heater 
unit, remove the two self tapping screws from the front 
of the unit. Then gently push back and downwards to 
free from the two clips at the rear of the unit. 


Installation 
Installation is a reversal of the removal procedure. 
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INLET GARNISH (engine compartment) 
Removal 


(1) Remove the wiper arms (refer to Group 51). 

(2) Remove the left hand and right hand side air inlet 
grilles by removing the seven screw clips as described 
in Group 51. See Fig. 21 of this Section for location. 

(3) Remove the inlet garnish by gently levering it out 
from position. 

(4) If necessary, to remove the air intake guide carry 
out the removal procedure for the blower assembly. 
Then with the intake guide exposed push in the clips 
at the top of the guide with a screwdriver or similar 
and it should then pull out (refer Fig. 22). 


installation 
Installation is a reversal of the removal procedure. Fig. 22 — Air intake guide 


Fig. 23 — Rear ventilation ducts and locations 
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REAR VENTILATION DUCTS | am 
Removal £ ` 


(1) Remove rear bumper bar (refer Group 51) for 
removal procedure. 

(2) Remove left hand side trunk trim by removing 
retaining screws and clips shown in Fig. 23. 

(3) Remove rear ventilation duct assembly by 
removing the four self tapping screws which are located 
on the outside of the vehicle and unit. By carefully 
pushing the three locating tabs inwards the duct can 
then be pulled from its position from the inside of the 
trunk. The three rubber flaps in the duct assembly can 
be replaced if necessary. 

(4) Remove the rear ventilation duct by firstly 
removing the garnish which is held in by one self 
tapping screw. The duct itself is held in by double sided 
tape and a retaining lug at the bottom and can be 
removed by lifting and pulling out. 
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SECTION 3 — SERVICE DIAGNOSIS — AIR CONDITIONING 


Possible Cause Corrective Action 


COMPRESSOR ROTATING CORRECTLY 


DISCHARGE AND 
SUCTION PRESSURES 
HIGH 


Poor air flow across Blocked condenser fins. Remove blockages. 
condensor. a 2 р 
Inoperative radiator/condenser fan. Repair or replace the fans, fan 
motors, fuses or relays as necessay. 
No bubbles in sight glass Excess refrigerant. Discharge the excess refrigerant, 


ensuring you abide by your State 
Government legislation regarding 
ozone protection. 


when condenser is cooled 
with water. 


Evacuate and re-charge the 
system, ensuring you abide by your 
State Government legislation 
regarding ozone protection. 


Heat sensing tube dislodged from Re-install the heat sensing tube. 
evaporative outlet tube. 
Expansion valve seized in the open Replace the expansion valve. 
position. 


DISCHARGE AND Repair refrigerant leak if necessary 
SUCTION PRESSURES an evacuate and recharge the 

LOW system, ensuring you abide by your 
Bubbles are observed in Insufficient refrigerant. State Government legislation 

sight glass. regarding ozone protection. 


DISCHARGE PRESSURE 

IS LOW AND SUCTION 

SHOWS A VACUUM 

Frost or dew forms on the| Expansion valve blocked. Remove the expansion valve and 
expansion valve and blow out the blockage with 
nearby piping. compressed air. If blockage cannot 
be removed, replace the expansion 
valve. 


Heat sensing tube leaking. Replace the expansion valve. 


Discharge pressure drops 
to about 200 kPa quickly, 
when compressor is 
stopped. 


Air in the system. 


Suction hose fittings are 
abnormally cold. 


DISCHARGE PRESSURE 

IS LOW AND SUCTION 

PRESSURE IS HIGH 

Both discharge and Corroded or broken reed valves in Replace the compressor. 
suction pressures tend to compressor. 

equalise. Compressor may 

be noisy. 


DISCHARGE AND 

SUCTION PRESSURES 

VARY 

The discharge pressure Moisture in the system. Replace the receiver drier. 


varies between normal and 
Heater controls not adjusted Adjust heater controls. 
correctly. correctly. 


low, suction pressure varies 
between normal and 
Thermostat defective. i Replace the thermostat. 


vacuum. 


TEMPERATURE OF AIR 
FROM OUTLET VENTS 
IS A LITTLE HIGH 
(DISCHARGE AND 
SUCTION PRESSURES 
ARE NORMAL) 
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Possible Cause Corrective Action 5 
COMPRESSOR МОТ ROTATING CORRECTLY 


CLUTCH PRESSURE 
PLATE DOES NOT 
ROTATE 

The pressure plate is 
attracted to the stator. 


Seized compressor. 


Replace the compressor. 


Drive belt broken or missing. Replace and adjust the drive belt. 


Adjust the drive belt to the correct 
tension. 


Drive belt slipping. 


Stator malfunction. 


The pressure plate is not 
attracted to the stator. 


Repair or replace the stator 
wiring, relays, fuses etc. as 
necessary. 


THE PRESSURE PLATE 
ROTATES BUT SLIPS 
The pressure plate is 
attracted to the stator. 


Excessive clearance between the Adjust the clearance. 


pressure plate and rotor. 


Oil on pressure plate and rotor Clean the friction surfaces. 
friction surfaces. 


GENERAL 


INSUFFICIENT OR NO 
AIR FLOW FROM 
OUTLET VENTS 

The blower operates on all 
fan speeds. 


Blocked inlet to blower assembly. 


Replace blower switch. 

Replace the blower resistor. 
Replace the blower switch. 
Replace the blower resistor. 


Blower malfunction. Repair or replace the blower motor, 
wiring, fuse etc, as necessary. 


Broken reed valves or worn 
bearings in compressor. 


Worn Clutch bearing. Replace the clutch bearing. 


Clutch slipping. Rectify as described earlier. 


Remove the blockage. 


The blower operates on 
certain fan speeds only. 


The blower does not 
operate. 


NOISE APPEARS WHE 
AIR CONDITIONER 
ONLY IS OPERATING 
Noise appears to originate 
from inside compressor. 


Replace the compressor. 


Rattling noise appears to 
originate from clutch. 


Scraping noise appears to 
originate from clutch. 


NOISE APPEARS AT 
ALL TIMES 

Rattling noise appears to 
originate from compressor 
area. 


Worn idle pulley bearing. Replace idle pulley. 


Loose compressor or mounting Re-tension bolts. 
bracket bolt. 
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SECTION 4 — AIR CONDITIONING 


SPECIFICATIONS 
Мапшасптегысмасзсын hoe rtp vies geh ER Аа Nippondenso 
Compressor — model ................................... ТОРА17С 
уре ал бе ERES ТИ 10 cylinder swash plate 
— displacement ............................. 177 ттеу. 
= Valve typeerde е һи е реја Reed 
— refrigerant ой for Е12..................... 140 ml (Nippondenso 6 or equiv.) 
— refrigerant oil for R134a................... 140 ml (Nippondenso 8 or equiv.) 
Clutch уре мала лыс ала eheu rst ee IIS dry single disc magnetic 
— power consumption ............................ 40W 
= Clearances. eee арқала а typo fae eB 0.5 + 0.15 mm 
Сопдепвег-(уре......................................... Dual pass aluminium fin and modine tube 
Condenser fan — type .................................... Axial flow (behind radiator) 
— power consumption ...................... 120W 
Evaporator — type ...................................... Single pass aluminium fin and modine tube 
Expansion valve — type .................................. Internally equalised 
Refrigerant and диаШу.................................... R12 750 to 800 grams 


R134a 750 to 800 grams 
SPECIAL TOOLS 


An approved evacuation, charging and recovery unit Torque wrench (and adaptors suitable for torquing 
refrigerant fittings) 

A suitable leak detector 

Thermometer 

Safety goggles 

Cooling system pressure test set 

Clutch pressure plate puller 

External circlip pliers 


TORQUE SPECIFICATIONS 
Nm 

Compressor bracket mounting bolts ........................ 40 to 55 
Compressor mounting bolts................................ 25 to 30 
Clutch pressure plate retaining пиї.......................... 15 to 17 
Refrigerant fittings — threaded type (8 mm liquid)........... 13 to 15 
š (1/2”discharge).......... 20 to 25 

(3/8" suction) ............ 30 to 35 


— bolted type (аШ)...................... 20 to 30 
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SAFETY PRECAUTIONS 
«VEHICLES USING R-12> 


R-12 refrigerant is a chloroflouro-carbon (CFC) 
that can contribute to The depletion of the ozone layer 
in the upper atmosphere. 

Ozone filters out harmful radiation from the sun.To 
assist in protecting the ozone layer Mitsubishi Motors 
Australia Ltd. recommends that an approved R-12 
refrigerant recycling device be used. 

Contact an automotive service equipment supplier 
for refrigerant recycling equipment that is available in 
your area. 

The refrigerant used in all air conditioners is (R- 
12). It 1s transparent and colourless in both the liquid 
and vapour state Since it has a boiling point of — 29.8°C 
at atmospheric pressure, it will be a vapour at all 
normal temperatures and pressures. The vapour is 
heavier than air, non-flammable and non-explosive It is 
non-poisonous except when it is in direct contact with 
an open flame. It is non-corrosive except when 
combined with water. The following precautions must 
be observed when handling R-12. 


CAUTION: Wear safely goggles when servicing the 
refrigeration system. 


R-12 evaporates so rapidly at normal atmospheric 
pressures and temperatures that it tends to freeze 
anything it contacts. For this reason, extreme care must 
be taken to prevent any liquid refrigerant from 
contacting the skin and especially the eyes. 

Always wear safety goggles when servicing the 
refrigeration part of the air conditioning system. Keep a 
bottle of sterile mineral oil handy when working on the 
refrigeration system. Should any liquid refrigerant get 
into the eyes, use a few drops of mineral oil to wash 
them out. R-12 is rapidly absorbed by the oil. 

Next splash the eyes with plenty of cold water. Call 
your doctor immediately even though irritation has 
ceased after treatment 


CAUTION: Do not heat R-12 above 52°С (125.6 F). 


Do not heat the refrigerant container with a blow 
torch or any other means that would raise temperature 
and pressure above this temperature. 

Do not weld of steam clean on or near the system 
components or refrigerant lines. 


CAUTION: Keep R-12 containers upright when 
charging the system. 


When metering R-12 into the refrigeration system 
keep the supply tank in an upright position. If the 
refrigerant container is on it's side or upside down, 
liquid refrigerant will enter the system and damage the 
compressor. 


CAUTION: Always work in a well ventilated room. 


Good ventilation is vital in the working area. 
Although R-12 vapour is normally non-poisonous, 
contact with an open name can cause the vapour to 
become very poisonous A poisonous gas is produced 
when using the flame-type leak detector. Avoid 
inhaling the fumes from the leak detector 


CAUTION: Do not allow liquid refrigerant to touch 
bright metal. 


Refrigerant will tarnish bright metal and chrome 
surfaces and in combination with moisture can severely 
corrode all metal surfaces. 


SAFETY PRECAUTIONS 
<VEHICLES USING R134a> 


Because R-134a refrigerant is a hydrofluorocarbon 
(HFC) which contains hydrogen atoms in place of 
chlorine atoms. it will not cause damage to the ozone 
layer. 

Ozone filters out harmful radiation from the surt. 
To assist in protecting the ozone layer, Mitsubishi 
Motors Australia Ltd recommends an R-134a refrigerant 
recycling device. 

Refrigerant R-134a is transparent and colourless in 
both the liquid and vapour state. Since it has a boiling 
point of —29.8?C at atmospheric pressure, it will be a 
vapour at all normal temperatures and pressures. The 
vapour is heavier than air, non-flammable and 
nonexplosive. The following precautions must be 
observed when handling R-134a. 


CAUTION: Wear safety goggles when servicing the 
refrigeration system. 


R-134a evaporates so rapidly at normal 
atmospheric pressures and temperatures that it tends to 
freeze anything it contacts. For this reason, extreme 
care must be taken to prevent any liquid refrigerant 
from contacting the skin and especially the eyes. 
Always wear safety goggles when servicing the 
refrigeration part of the A/C system. Keep a bottle of 
sterile mineral oil handy when working on the 
refrigeration system. Should any liquid refrigerant get 
in the eyes, use a few drops of mineral oil to wash them 
out.R-134a is rapidly absorbed by the oil. Next splash 
the eyes with plenty of cold water. Call your doctor 
immediately even though irritation has ceased after 
treatment. 


CAUTION: Do not heat R-134a above 40°C 
In most instances, moderate heat is required to 


bring the pressure of the refrigerant in its container 
above the pressure of the system when charging or 


To 


тез 
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adding refrigerant. A bucket or large pan of hot water 
not over 40°C is all the heat required for this purpose. 

Do not heat the refrigerant container with a blow 
torch or any other means that would raise temperature 
and pressure above this temperature. Do not weld or 
steam clean on or near the system components or 
refrigerant lines. 


CAUTION: Keep R-134a containers upright when 
charging the system. 


When metering R-134a into the retrigeration system 
keep the supply tank or cans in an upright position. If 
the refrigerant container is on its side or upside down, 
liquid refrigerant will enter the system and damage the 
compressor. 


CAUTION: 

1. The leak detector for R-134a should be used 
to check for refrigerant gas leaks. 

2. Do not allow liquid refrigerant to touch bright 
metal. 


Refrigerant will tarnish bright metal and chrome 
surfaces and in combination with moisture can severely 
corrode all metal surfaces. 


SERVICE ADJUSTMENT PROCEDURES 


Test Procedures 
Sight Glass Refrigerant Level Test R12 

The sight glass is a refrigerant level indicator. To 
check the refrigerant level, clean the sight glass and 
start the vehicle engine operate the air conditioner 
switch to engage the compressor, place the blower 
switch to high and move the temperature control lever 
to (max cool). After operating for a few minutes in this 
manner, check the sight glass. 

(1) [f the sight glass is clear, the magnetic clutch is 
engaged. the compressor discharge line is warm and the 
compressor inlet line is cool; the system has a full 
charge. 

(2) If the sight glass ts clear, the magnetic clutch is 
engaged and there is no significant temperature 
difference between compressor inlet and discharge 
lines, the system has lost some refrigerant. 

(3) If the sight glass shows foam or bubbles, the 
system could be low on charge. The system has to be 
recharged with refrigerant. ; 


Sight Glass Refrigerant Level Test R134a 
(1) Set the following conditions: 


Item Condition 
Doors Completely Open 
Temperature Setting Maximum Cooling 
Blower Speed HI 
Recirculation/fresh Air Change Fresh Air 
Engine Speed 1500rpm 
A/C ON 


NOTE: If the ambient temperature is more than 
40°C, and the high pressure side is more than 
19Кко ст: check the A/C system by running the 
vehicle at idle speed. If the pressures are still 
more than 19kgf/cm’ place the vehicles in cool 
place and set the blower speed to LO. 
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Fig. 1 — Sight glass location 


(2) When the above conditions are met, use the 
sight glass to check the condition of the refrigerant 
which is circulating in the cycle. 


Appropriate quantity — there are no 
visible bubbles. 


Excessive quantity — there are no 
visible bubbles inside the flow. In this 
case, however, the high and low 
pressures will both be high, so the 
cooling will be inadequate. 


Insufficient refrigerant — there are 
bubbles visible inside the flow (Bubbles 
are continuously flowing by). 


Magnetic Clutch 


(1) Disconnect the wiring to the magnetic clutch. 

(2) Connect battery (+) voltage directly to the 
wiring for the magnetic clutch. 

(3) If the magnetic clutch is normal, there will be a 
“click”. If the pulley and armature do not make contact 
“click” there is a malfunction. 


Fig. 2 — Magnetic clutch wiring 


Receiver Drier 
To test the receiver drier 

(1) Operate the unit and check the piping 
temperature by touching the receiver drier outlet and 
inlet. 

(2) If there is a difference in the temperatures, the 
receiver drier is restricted. 

(3) Replace the receiver drier. 


Dual Pressure Switch (Hi-Lo Switch) 
(1) Turn back the adaptor valve handle all the way 
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and install it to the low pressure side service valve. 

(2) With the gauge manifold low pressure service 
valves closed, connect the gauge manifold high 
pressure side charging hose to the adaptor valve. 


High pressure switch 


ON 
OFF "EE WEM MEG 


1250 1550 kPa 


Low pressure switch 


ON 
КЕРЕК NN nen 


210 235 kPa 


Fig. 3 — Dual pressure switch test 


(3) Tighten the adaptor valve handle and open the 
service valve. 

(4) If there is continuity between the dual pressure 
switch terminals when the pressure is at the level of 
switch ON (refer Fig. 3) the switch is functioning 
normally, if not, replace the switch. 


EVACUATION AND CHARGING PROCEDURES 


For the evacuation, charging or recovery of the air 
conditioning system, check with your State 
Government Department for procedures that do not 
contravene any laws put in place to help reduce ozone 
depletion. 

Legislation is being passed in various States 
regarding the release of Chloro Flouro Carbons (CFC's) 
to atmosphere. Therefore a CFC recovery unit will be 
required to contain spent gases if the air conditioning 
hoses are disconnected. 

This means only a specially trained, accredited 
technician can carry out maintenance on air 
conditioning systems. 


CAUTION: Do not mix R134a and R12 refrigerant 
test equipment. Gauge manifold and hoses 
could contain oil which will contaminate and 
damage the system . 


REFILLING OF OIL IN THE AIR CONDITIONER 
SYSTEM 


Too little oil will provide inadequate compressor 
lubrication and cause oil compressor failure. Too much 
oil will increase discharge air temperature. 

When a LOPAI7C compressor is installed at the 
factory, it contains 140 mls of refrigerant oil. While the 
air conditioning system is in operation, the oil is carried 
through the entire system by the refrigerant. 

Some of this oil will be trapped and retained in 


various parts of the system. 

When the following system components are 
replaced, it is necessary to add oil to the system to 
replace the oil being removed with the component. 

(1) Condenser —8ml 

(2) Evaporator — 72 ml 

(3) Piping — 10 т 

(4) Receiver drier— 7 ml 


CAUTION: R134a and R12 refrigerant charged 
systems, require different oil, refer 
specifications. 


PERFORMANCE TEST 


(1) Park the vehicle in an area which is not 
exposed to direct sunlight. 

(2) Connect a tachometer. 

(3) Turn back the adaptor valve handle all the way 
and install the adaptor valves to the high pressure and 
low pressure service valves. 

(4) Connect the gauge manifold to the adaptor 
valves. 

(5) Tighten the adaptor valve handle and open the 
service valves. 

(6) Start the engine. 

(7) Set the controls to the air conditioner as follow: 

* Air conditioning switch: ON position. 

* Mode Selection: Face position. 

* Temperature Control: Max. cooling position. 
* Air Selection: Recirculation position 

* Blower Switch: Hi (fast) position. 

(8) Adjust engine speed to 1000 RPM with air 
conditioner clutch engaged. 

(9) Engine should be warmed up with doors and 
windows closed and hood open. 

(IO)Insert a thermometer in the centre air 
conditioner outlet and operate the engine for 
approximately 20 minutes. 

(11)Note the discharge air temperature. Refer to the 
Performance Temperature Chart (Fig. 4). 


NOTE: If the clutch cycles, take the reading before 
the clutch disengages. 


REFRIGERANT LEAK REPAIR PROCEDURE 
Lost Charge 


If the system has lost all charge due to a leak. 

(1) Evacuate the system. 

(2) Charge the system with approximately 200 
grams of refrigerant. 

(3) Check for leaks. 

(4) Discharge the system. 

(5) Repair leaks. 

(6) Replace receiver drier. 


Workshop ambient temperature °C 21 27 32 38 43 
Discharge air temperature ^C 0.0-4.0 0.0-4.0 0.0-0.4 0.0-5.0 0.0-5.0 
Compressor discharge pressure kPa 780-890 | 900-1050 1000-1150 1300-1420 1500-1550 
| Compressor suction pressure kPa 110-140 100-150 90-150 100-170 100-170 
Fig. 4 — Performance temperature chart 
© Mitsubishi Motors Australia Ltd. March 1995 AW342051-B REVISED 
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CAUTION: Replacement filter-drier units must be 
sealed while in storage. The drier used in these 
units will saturate water quickly upon 
exposure to the atmosphere. When installing 
The drier, have all tools and supplies ready for 
quick reassembly to avoid keeping the system 
open any longer than necessary. 


(7) Evacuate and charge the system. 


NOTE: Ensure that you are aware of and abide by, 
your State Government Legislation regarding 
the use or refrigerant gas (R-12) and the 
servicing and maintenance of air conditioning 
systems. 


HANDLING TUBING AND FITTINGS 


Kinks in the refrigerant tubing or sharp bends in 
The refrigerant hose lines will greatly reduce the 
capacity of the entire system High pressures are 
produced in the system when it is operating. 

Extreme care must be exercised to make sure that 
all connections are pressure tight. Dirt and moisture can 
enter the system when it is opened for repair or 
replacement or lines or components. 

The following precautions must be observed. 

(1) The system must be completely discharged 
before opening any filling or connection in the 
refrigeration system. 

(2) Open fittings with caution even after the 
system has been discharged. If any pressure is noticed 
as a fitting is loosened, allow trapped pressure to bleed 
off very slowly. 

(3) Never attempt to rebend formed lines to fit. 
Use the correct line for the installation you are 
servicing. 

(4) A good rule for the flexible hose lines is to 
keep the radius of all bends at least 1O times the 
diameter of the hose. Sharper bends will reduce the 
flow of refrigerant. 

(5) The flexible hose lines should be routed so that 
they are at least 80 mm from the exhaust manifold. It is 
good practice to inspect all flexible hose lines every 
service to make sure they are in good condition and 
properly routed. 

(6) For the plumbing connections with “O” rings. 


NOTE: The *O" rings are not re-usable. 


COMPRESSOR NOISE 


When investigating an air conditioning related 
noise, you must first know the conditions when the 
noise occurs. These conditions are: 

(1) the weather conditions, 

(2) the vehicle speed, 

(3) the gear selected. first or neutral etc, 

(4) the engine temperature, 


(5) or any other special conditions. 

Incorrect air conditioning belt tension can be 
responsible for misleading noises when the compressor 
is engaged and little or no noise when the compressor is 
disengaged. 

Drive belts are speed sensitive. That is, at different 
engine speeds and depending upon belt tension, belts 
can develop unusual noises that are often mistaken for 
mechanical problems within the compressor. 


Noise Check Procedure 


(1) Select a quiet area for testing. Duplicate 
conditions as much as possible. Switch compressor on 
and Off several times to clearly identify compressor 
noise. 

To duplicate high ambient conditions (high head 
pressure restrict air flow through the condenser. 

Install the manifold gauge set to make sure 
discharge pressure doesn't exceed 2070 kPa. 

(2) Tighten all compressor mounting bolts, clutch 
mounting bolt and compressor drive belt. Check to 
assure the clutch coil is tight (no rotation or wobble). 

(3) Check refrigerant hoses for rubbing or 
interference that can cause unusual noises. 

(4) Check refrigerant charge. 

(5) Recheck the compressor noise as in Step 1. 

(6) If noise still exist, loosen compressor mounting 
bolts and retorque. Repeat Step 1. 

(7) If noise continues, replace compressor and 
repeat step 1. 


ENGINE COOLANT, TEMPERATURE SWITCH 
CHECK (For Radiator Fan) 


(1) Dip the engine coolant temperature switch into 
warm water up to the screw section, as shown in Fig. 5. 

(2) Check the continuity when the temperature of 
the water changes with a circuit tester. If it is within the 
range shown in Fig. 6 then the sensor is normal. 


ENGINE COOLANT TEMPERATURE SWITCH 
CHECK AIR CONDITIONER CUT 


Temperature 


Fig. 5 — Temperature range chart 
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Engine Coolant 
Temp. switch for 
Radiator Fan. 


Continuity (Temperature) 85°C +3 


No Continuity (Temperature) 81°C +3 


Fig. 6—Temperature range chart 


Remove the engine coolant temperature switch 
from the water outlet fitting. 

Immerse the engine coolant temperature switch in 
oil and heat by a gas stove or similar method so as to 
increase the oil temperature. 


Check that the engine coolant temperature switch is 
switched OFF when the oil temperature reaches the 
standard value. 


Standard value: 108 - 115°C (226-239°F) 
CAUTION: Use engine oil for this test; stir it well 


while heating and do not heat more than 
necessary. 


Fig. 7 — Engine coolant temperature switch test 


IDLE-UP OPERATION CHECK 
(4G54 Carburettor Model Only) 


(1) Before inspection and adjustment set vehicle in 

the following condition. 

(A) Engine coolant temperature 80-95°C. 

(B) The lights, electric cooling ran and 
accessories are OFF. 

(C) The transaxle is set in NEUTRAL. (N or P 
for vehicles with A/T). 

(D) Steering wheel is set in straight forward 
position. 


(2) Check that the idling speed is at the specified 
value — refer Group 13 for specifications. 

(3) On carburettor models, check that the idling 
speed when the air conditioning is switched ON, is as 
specified. 


NOTE: There is no necessity to make an adjustment 
to ECI multi models because the idling speed is 
automatically adjusted by the ISC — system. If 
however there occurs a deviation from the 
standard value for some reason check the 
“ISC” system. (ISC — Idle Speed Control.) 


AIR CONDITIONER SWITCH CHECK 


Operate the switch and check the continuity 
between the terminals. 


Terminal 


Switch 
Position 


OFF Position 


ECONO Position 


A/C Position 


NOTE: 
O—O indicates that there is continuity between the 
terminals. 


EVAPORATOR 


Removal 
Engine Compartment 


(1) Disconnect the battery negative terminal. 

(2) Discharge the refrigerant as described on Page 
3 of this Section. 

(3) Disconnect the liquid pipe and suction hose 
from the evaporator. 


NOTE: Fit caps to all fittings immediately after they 
have been disconnected. (Do not use cloth etc.) 


(4) Remove the drain hose. 


Passenger Compartment 


(1) Remove the glovebox, glovebox outer case 
assembly, the passenger side undercover, the foot 
cooler duct and the glovebox frame from the vehicle 
(refer to Group 52) for removal procedures. 

(2) Remove the three evaporator retaining plugs, 
two retaining bolts and one retaining nut and the 
evaporator can be removed. 


| 


55-4-7 


. Liquid hose and suction pipe 

. "O"Rings 

. Drain hose 

. Glovebox 

. Glovebox outer case assembly 


6. Passenger side undercover 
7. Foot cooler duct 

8. Glovebox frame 

9. Evaporator 


Fig. 8 — Evaporator removal 


NOTE: It may be necessary to temporarily remove 
the blower assembly to enable the removal and 
fitment of the evaporator. 


EVAPORATOR 


Disassembly 


(1) Remove the four clips, by gently prying off 
with a screwdriver covered with a cloth or similar to 
prevent damage to case surfaces (refer to Fig. 10). 

(2) Remove the foam insulator from the housing. 

(3) Lift off the upper evaporator case. 

(4) Remove the air thermo sensor. 

(5) Remove the lower evaporator case. 

(6) Remove the rubber insulator from the suction 
pipe and expansion valve tube. 

(7) Remove the retaining clip from the suction 
pipe and expansion valve tube. 

(8) Remove the expansion valve. 


NOTE: When removing the expansion valve, care 
must be taken to hold the valve firmly with a 
spanner whilst undoing the nuts on the pipes. 
To ensure the pipes are not twisted and 
damaged (refer to Fig. 11). 


Inspection 

(1) Check for damage of the evaporator fins. 

(2) Check for damage or collapse of the drain 
hose. 

(3) Check for peeling or cracking of the foam 
insulator. 


4. Rubber insulator 
5. Evaporator case (lower) 
6. Evaporator unit 


1. Evaporator case (upper) 
2. Air thermo sensor 
3. Expansion valve 


Fig. 9 — Evaporator disassembly 


55-4-8 


Fig. 10 — Removal of clips 


Fig. 11 — Removal of expansion valve 


Air Thermo Sensor Check 


(1) Use an Ohmmeter to measure the resistance 
across the connector of the thermistor. 

(2) If the resistance is within +10% of the value of 
the characteristic curve, the thermistor is functioning 
normally (refer to Fig. 12). 


Resistance 
ю b о о 


10 20 30 'C 
Temperature 


Fig. 12 — Air thermo sensor check 


Assembly 


Assembly is the reversal of the disassembly 
procedure noting the following: 

(1) When assembling any fittings which require 
the fitment of “O” rings to make certain of an effective 
seal, ensure that new “O” rings are used. All “O” rings 
are to be replaced during the removal and disassembly 
of the evaporator as shown in Figures 13 and 14. 

(2) Ensure that all “O” rings and fittings are lightly 
lubricated with a suitable refrigerant oil prior to 
assembly. 

(3) Ensure that all refrigerant fittings are tightened 
to the specified torque. 

(4) Before installing a replacement evaporator, 
approximately 8 m] of refrigerant oil should be added to 
the system. 


Fig. 13 — Expansion valve showing “O” ring locations 


Evaporator 
side 


Evaporator 
side 


Fig. 14 — Liquid pipe and suction hose at evaorator 
end showing “O” ring locations 


Installation 

Installation is a reversal of the removal procedure, 
ensuring that all refrigerant fittings are tightened to the 
specified torque. 
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NOTE: Make sure that the evaporator seal is still 
firmly affixed to the evaporator and is not 
peeling or cracked. Once the evaporator has 
been installed check to make sure that there 
are no air leaks. 


COMPRESSOR (4G54) 


Removal 
Pre-Removal Operation 


Evacuate the refrigerant from the air conditioning 
system (refer to page 4 of this section). 

(1) Disconnect the battery negative terminal. 

(2) Remove the compressor drive belt. 

(3) Disconnect the liquid pipe at the evaporator 
and position the pipe to facilitate with the removal of 
the compressor. 

(4) Disconnect the clutch lead wire from the plug 
on the compressor. 

(3) Remove the suction hose from the compressor. 


. Compressor drive belt 
. Liquid pipe 


1 
2 

3. Suction hose 
4. Discharge hose 
5. Compressor 


(6) Remove the discharge hose from the compressor. 

(7) Remove the compressor by removing the four bolts. 

(8) To remove the compressor mounting bracket, 
remove the four retaining bolts. 

(9) The belt tensioner can be disassembled if 
necessary. 


NOTE: To remove the compressor drive belt loosen 
the pulley bolt which holds the tension pulley, 
then loosen the adjustment bolt until the drive 
belt can be removed. 


COMPRESSOR (6G72) 


Removal procedures are basically the same as for the 
(4G54) motor. There is no need to disconnect and re- 
position the liquid pipe however. 


Inspection 


(1) Check for any heat damage, excess play, 
deflection or unusual wear of the tension pulley. 

(2) Check for any unusual wear, abrasing or 
hardening of the air conditioner belt. 


. Compressor bracket 
. Pulley bolt 

. Tension pulley 

. Adjustment plate 

. Adjustment bolt 


Fig. 15 — Compressor removal 4G54 
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. Compressor drive belt 
. Suction hose 

3. Discharge hose 

4. Compressor 

5. Compressor bracket 


6. Pulley bolt 

7. Tension pulley 
8. Adjustment plate 
9. Adjustment bolt 


Fig. 16 — Compressor removal 6G72 


Magnetic Clutch 


(1) Connect the battery (+) voltage directly to the 
wiring of the magnetic clutch. 

(2) If the magnetic clutch is normal, there will be a 
"click". If the pulley and armature do not make contact 
"click" there is a malfunction. 


Oil Level Check 


Whenever the compressor is removed or replaced 
for any reason, the oil level should be checked. This is 
done by tipping the compressor upside down and 
pouring the oil out through the service valves into a 
measuring container. 

Under normal conditions the compressor will hold 
50 ml of refrigerant oil. 

Oil should be added to the removed compressor or 
drained from a new compressor so that the oil level 
remains at 50 ml. (All new compressors contain 80 ml 
of oil.) 


Disassembly 
Clutch Removal 


(1) Secure the compressor in a vice. 

(2) Remove the clutch hub retaining bolt. If the 
clutch hub cannot be pulled off by hand, screw in a 8 
mm completely threaded bolt so the clutch hub can be 
raised to enable removal. 

(3) Remove the rotor retaining circlip and 
withdraw the rotor from the compressor nose. If tight, 
lightly tap with a plastic hammer to remove. 

(4) Remove the stator retaining circlip and remove 
the stator from the compressor body. 


Clutch Assembly 


Assembly is a reversal of the disassembly 
procedure, noting the following: 

(1) When fitting the stator to the compressor 
housing ensure that it is aligned with tbe locating pin in 
the housing. 

(2) When the clutch is reinstalled onto the 
compressor, check that the clearance between the clutch 
hub and rotor is 0.5 mm + 0.15 mm. Where necessary 
use shims to adjust the clearance. 


Бәй 
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Circlip (rotor) 


Fig. 17 — Compressor clutch assembly 


Compressor Installation 


Installation is a reversal of the removal procedure 
ensuring that all refrigerant fittings, mounting bolts and 
drive belts are tensioned to the specified torque. 


CONDENSER AND CONDENSER FAN 


Removal 
Pre-Removal Operation 


(1) Remove the radiator grille (refer to Group 51). 

(2) Evacuate the refrigerant from the air 
conditioning system (refer to page 3 of this section). 

(3) Remove the radiator (refer to Group 14). 


Removal 


(1) Remove the condenser fan. 

(2) Disconnect the liquid pipe from the condenser. 

(3) Disconnect the discharge hose from the 
condenser. 


6. Liquid pipe A 

7. Discharge hose connection 
8. Condenser 

9. Lower insulators (condenser) 


. Condenser fan housing 
. Condenser fan motor 


. Radiator retaining bolts 
. Radiator | 
. Lower insulators (radiator) 


Fig. 18 — Condenser and condenser fan removal 
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(4) Remove the two radiator mounting bolts.Gently 
lift the radiator off its lower mounts and push back 
towards the engine (refer to Fig. 19). 


NOTE: Take care not to lose the two rubber 
insulators from the lower radiator mounts. 


(5) Remove the two condenser mounting bolts and 
lift the condenser from the vehicle, whilst still gently 
pushing the radiator back to aid in removal. 


NOTE: (A) Take care not to lose the two rubber 
insulators from the lower condenser mounts. 

(B) Fit caps to all refrigerant fittings 

immediately after they have been disconnected. 


Fig. 19 — Removing the condenser 


. Discharge hose 

. Liquid pipe A 

. Liquid pipe B 

. Suction hose 

. Dual pressure switch 
. Receiver drier 

. Receiver drier bracket 


(Do not use cloth etc.) 


Inspection 


(1) Check the condenser fins for crushing, 
blockage from foreign articles or other damage. 

(2) Check the condensers high pressure hose and 
pipe installation parts for damage or deformation. 

(3) Check the condenser fan shroud for damage. 


Condenser Fan Motor Check 

Apply battery voltage to terminal (1) and check that 
the condenser fan motor turns when terminal (2) is 
earthed (refer to Fig. 20). 


Fig. 21 — Refrigerant lines (4G54) 
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5. Dual pressure switch 
6. Receiver drier 
7. Receiver drier bracket 


1. Discharge hose 
2. Liquid pipe A 
3. Liquid pipe B 


4. Suction hose 


Fig. 22 — Refrigerant lines (6G72) 


REFRIGERANT LINES (4G54) 
Removal 
Pre-Removal Operation 


Evacuate the refrigerant from the air conditioning 
system (refer to page 3 of this section). 


Removal 


(1) Remove the discharge hose located between 
the compressor and condenser. 

(2) Remove liquid pipe “A” located between the 
receiver drier and condenser. 

(3) Remove liquid pipe "B" located between the 
evaporator and receiver drier. 

(4) Remove the suction hose located between the 
evaporator and compressor. 

(5) Remove the dual pressure switch at the 
receiver drier end of liquid pipe "B". 

(6) Take out the receiver drier and bracket 
assembly by removing the two locating bolts. To 
separate the receiver drier from the bracket, undo the 
retaining bolt located on the bracket. 


NOTE: Fit caps to all refrigerant fittings immediately 
after removal to prevent any dust, dirt etc. from 
entering the system. 


REFRIGERANT LINES (6G72) 
Removal 


Follow the same removal procedure as for the 
(4G54) motor. 


Installation 

Installation is a reversal of the removal procedure 
noting the following. 

(1) All “O” rings must be replaced before 
installation of the refrigerant lines. 

(2) Ensure all refrigerant fittings are tightened to 
the specified torque. 

(3) All “O” rings and fittings should be lightly 
lubricated with a suitable refrigerant oil before 
assembly. 
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SECTION 5 — SERVICE DIAGNOSIS AND TESTING — AUTOMATIC AIR-CONDITIONING 
SERVICE DIAGNOSIS | 

DIAGNOSIS PROCEDURE 


(1) Check that the air ducts have not become blocked or dislodged. 

(2) In carrying out the troubleshooting procedure, first look up the Troubleshooting Quick-Reference Chart 
to know which items to inspect. Then start the inspection procedure detailed in the following pages. 

(3) When checking components make sure the connectors are uncoupled. 


DIAGNOSIS — QUICK-REFERENCE CHART 


NOTE: (1) © indicates the com ied requiring inspection. 
(2) The numbers in the are listed in a priority order to gain maximum benefit from this chart. 


It is recommended that you follow this order. 
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Compressor does not operate @ © 
when the car is running. 


Interior temperature does not 
raise even when the air 
conditioner is operating. 
(No warm air coming out.) 
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Interior temperature does not 
lower even when the air 
conditioner is operating. 
БЕ cold air coming out.) 
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F motor does not stop 
rotating. 
Inside/outside-air selector @ 
damper does not operate 
Outlet selector damper does ШЕ 
not operate 
Condenser fan does not all 
operate when the air 
conditioner is activated. 
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SERVICE DIAGNOSIS CHART ` 


о) Condition | Possible Cause Corrective Action 

1 |Air conditioner does not | Open-circuited power circuit harness Repair or replace harness. 
operate when the car is 
running Defective control panel Replace control panel. 


Defective air conditioner control unit. Replace air-conditioner control 
unit. 

Defective engine coolant temperature switch Replace coolant temperature 

(air conditioner cut) Switch. 


Defective room-temperature sensor input Replace defective parts. 
circuit. 


Defective air mix damper potentiometer input 

circuit. 

Defective air mix damper drive motor. Replace air mix damper drive 
motor. 

Incorrect engagement of air mix damper drive | Engage correctly. 

motor lever and air mix damper. 


Sticking air mix damper. Correct air mix damper. 


Open-circuited harness between air mix Repair or replace harness. 
damper drive motor and air conditioner control 
unit. 


Defective control panel. Replace control panel. 


Defective air conditoner control unit. Replace air conditioner control 
unit. 


Defective room-temperature sensor input Replace defective parts. 
circuit. 


Interior temperature does 
not raise. 

(No warm air coming 
out.) 


Interior temperature does 
not lower. (No cold air 
coming out.) 


Defective outside-air-temperature sensor input 
circuit. 


Defective air thermo sensor input circuit. 


Defective refrigerant-temperature sensor input 
circuit. 
Defective air mix damper potentiometer input 
circuit. 


Defective photo sensor. Replace photo sensor. 


Defective air mix damper drive motor. Replace air mix damper drive 
motor. 

Incorrect engagement of air mix damper drive | Engage correctly. 

motor lever and air mix damper. 


Sticking air mix damper. Correct air mix damper. 


Open-circuited harness between air mix Repair or replace harness. 
damper drive motor and air conditioner control 
unit. 


Open-circuited harness between photo sensor | Repair or replace harness. 
and air conditioner control unit. 


Defective air-conditioner compressor relay in Replace relay. 
the relay box. 
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SERVICE DIAGNOSIS CHART 


Interior temperature does | Defective water-temperature sensor. Replace water-temperature 
not lower. sensor. 
(No cold air coming out.) 
Refrigerant leak. Repair leak and recharge 
System. 


Defective air inlet sensor. Replace air inlet sensor. 


Defective magnetic clutch. Replace magnetic clutch. 


Defective belt lock controller. Replace belt lock controller. 


Defective control panel. Replace control panel. 


Defective air conditioner control unit. Replace air conditioner control 


unit. 


4 | Blower motor does not 


Defective blower motor. Replace blower motor. 


Blown thermal fuse inside power transistor. Replace power transistor. 


Defective heater relay. Replace heater relay. 


Open-circuited harness between fuse and 
heater relay. 


Repair or replace harness. 


Open-circuited harness between heater relay 
and blower motor. 


Open-circuited harness between power Repair or replace harness. 
transistor and air conditioner contro! unit. 
Defective control panel. Replace control panel. 


Defective air conditioner control unit. Replace air conditioner control 
unit. 


Replace power relay. 


Repair or replace harness. 


5 | Blower motor does not 
stop rotating. 


Defective blower motor relay. 


Short-circuited harness between blower motor 
relay and power transistor air conditoner 
control unit. 


Defective control panel. Replace control panel. 


Defective air conditioner control unit. Replace air conditioner control 
unit. 


Inside/outside-air selector | Defective inside/outside-air selector drive motor. | Replace inside/outside-air 
damper does not selector drive motor. 
operate. 


Incorrect engagement of inside/outside-air Engage correctly. 
selector drive motor and inside/outside-air 
selector damper. 


Malfunctioning inside/outside-air selector Correct inside/outside-air 
damper. selector damper. 


Open-circuited harness between inside/outside- | Repair or replace harness. 
air selector motor and air conditioner control 
unit. 
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SERVICE DIAGNOSIS CHART 


No. Condition Possible Cause Corrective Action 


Inside/outside-air selector 
damper does not 
operate. 


Defective air conditioner control unit. 


Outlet selector damper 
does not operate. 


Defective outlet selector damper potentiometer 
input circuit. 


Defective outlet selector drive motor. 


Incorrect engagement of outlet selector drive 
motor and oulet selector damper. 


Defective control panel. Replace control panel. 


Malfunctioning DEF., FACE and FOOT damper. 


Replace air conditioner control 
unit. 


Replace defective parts. 


Replace outlet selector drive 
motor. 


Engage correctly. 


Correct DEF., FACE, and FOOT 


damper. 
ares 


motor and control unit. 


Defective contro! panel. 


Defective air conditioner control unit. 


Condenser fan does not 
operate when the air 
conditioner is activated. 


Defective water temperature switch. 


Open-circuited harness between outlet selector 


Repair or replace harness. 


Replace control panel. 


Replace air conditioner control 
unit. 


Defective condenser fan motor relay. Replace power relay. 


Replace water temperature 
switch. 


Defective condenser fan motor. Replace condenser fan motor. 
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INSPECTION CHART 


Inspection 
Point 


Room- 
temperature 
Sensor 


Outside-air- 
temperature 
sensor 


Water- 
temperature 
sensor 


Air thermo 
sensor 


Air mix 
damper 
poteniometer 


Outlet selector 
damper 
poteniometer 


inspection 
Check 


Measure resistance of 
sensor when room 
temperature is 25°C 


Measure voltage across 
terminal 09) of air 

conditioner control unit 
and ground when room 
temperature is 25°C . 


Measure resistance of 
sensor when ambient 
temperature is 25°C 


Measure voltage across 
terminal of air 

conditioner control unit 
and ground when ambient 
temperature is 25°C 


Measure resistance of 
sensor when water tem- 
perature is 22.5 to 30.5°C 


Measure voltage across 
terminal © of air condi- 
tioner control unit and 
ground when water tem- 
perature is 22.5 to 30.5°C 


Measure resistance of 
sensor when sensor's 
sensing temperature is 
25°C 


Measure voltage across 
terminal of air condi- 
tioner control unit and 
ground when sensor's 
sensing temperature is 
25°C 


Measure voltage across 
terminal © of air 
conditioner control unit 
and ground when 
potentiometer is in MAX. 
COOL position 


Measure voltage across 
terminal (3) of air condi- 
tioner control unit and 
ground when potentio- 
meter is in FACE position 


Approx 
1.7 kQ 


Approx. 
27-31 V 


Approx. 
15 ка 


Approx. 
2.6-3.1 V 


Approx. 
4-5.6 kQ 


Approx. 
2.4-3.2 V 


Approx. 
15 kQ 


Approx. 
2.6-31 V 


Approx. 
38-42 V 
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Condition 


Largely deviates 
from approx. 
17 ко 


Outside approx. 
2.7-3.1 V 


Largely deviates 
from approx. 
15 ко 


Possible Cause 


Defective room- 
temperature sensor 


Open-circuited harness 
between room-tempera- 
ture sensor and air 

conditioner control unit 


Poor connection of air 
conditioner control unit 
connector or defective air 
conditioner control unit 


Defective outside-air 
sensor 


Outside approx. 
2.6-31 V 


Largely deviates 
from approx. 
4-56 kQ 


Largely deviates 
from approx. 
2.4-3.2 V 


Largely deviates 
from approx. 
15 kQ 


Outside approx. 
2.6-31 V 


Outside approx. 
09-1.1 V 


Outside approx. 
3.8-4.2 V 


Open-circuited harness 
between outside-air-tem- 
perature sensor and air 
conditioner control unit 


Poor connection of air- 
conditioner control unit 
connector or defective air 
conditioner control unit 


Corrective Action 
Replace room- 
temperature sensor. 


Replace or repair 
harness. 


Correct connector 
connection or replace air 
conditioner control unit. 


Replace outside-air- 
temperature sensor. 


Repair or replace 
harness. 


Correct connector 
connection or replace air 
conditioner contro! unit. 


Defective water- 
temperature sensor 


Open-circuited harness 
between water-tempera- 
ture sensor and air 

conditioner control unit 


Poor connection of air 
conditioner control unit 
connector or defective air 
conditioner control unit 


Defective air thermo 
sensor 


Open-circuited harness 
between air thermo 
sensor and air conditioner 
control unit 


Replace water- 
temperature sensor. 


Repair or replace 
harness. 


Correct connector 
connection or replace air 
conditioner control unit. 


Replace air thermo 
sensor. 


Repair or replace 
harness. 


Poor connection of air 
conditioner control unit 
connector or defective air 
conditioner control unit 


Defective air mix damper 
poteniometer 


Open-circuited harness 
between air mix damper 
potentiometer and air 
conditioner control unit 


Poor connection of air 
conditioner control unit 
connector or defective air 


conditioner contro! unit 


Open-circuited harness 
between outlet selector 
damper potentiometer and 
air conditioner control 


Poor connection of air 
conditioner control unit 
connector or defective air 
conditioner control unit 


Correct connector 
connection or replace air 
conditioner control unit. 


Replace air mix damper 
potentiometer 


Repair or replace 
harness. 


Correct connector 
connection or replace air 
conditioner control unit. 


Defective outlet selector Replace outlet selector 
damper potentiometer damper poteniometer. 


Repair or replace 
harness. 


Correct connector 
connection or replace air 
conditioner control unit. 
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CIRCUIT TESTING QU 


NOTE: For the following tests in the circuit testing section, all tests are to be done from the rear of 
the loom connector with all connectors coupled. 


1. Inspection of air conditioner control unit power source circuit. 


Ignition switch 


Connection of air 
conditioner harness and 
body harness 


[9|a|7 6 5 [ај зЈ] 1] 
(20|19| 18 | 17 | 16[ 15 | 14 | 13 12 | 11 [10] 


Air-conditioner control unit 


Regulator 
Power source 


поэ Га | 7] 6] 54] 3[2 [1 
120119 |18 | 17} 16 | 15 | 14] 1312 | 11 


—— 


Troubleshooting Hints pe. 


* Air conditioner control unit terminal voltage 


10 Air conditioner control unit power Ignition switch ON Battery voltage 
source 


Air conditioner control unit ground | Ignition switch ON 
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2. Inspection of potentiometer circuit. 


Air mix damper Outlet selector 
drive motor damper motor 


selector 
damper 
potentiometer 


Air mix damper 
potentiometer 


Troubleshooting Hints 
* Air conditioner control unit terminal voltage 


Terminal Voltage 


Outlet selector damper Outlet selector damper at FACE 
poteniometer (input) position 
Outlet selector damper at DEF. 0.9-1.1 V 
position 
Air mix damper potentiometer Air mix damper at MAX. Cool 
(input) position 
Air mix damper at MAX. HOT 
position 
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3. Inspection of water-temperature sensor, fin thermo sensor, air inlet and room-temperature sensor. 


Air conditioner control unit 


ноја јв [7 [6 TS Ta T3 T2 1] 
pope ейт 161514 |3 he f] 


Water 
temperature temperature 
sensor sensor 


Troubleshooting Hints 


* Air conditioner control unit terminal voltages 


э [Was npa ss — [me [тю — 
БЕК ЖЕНГЕ: [me] 


55-5-9 
4. Inspection of photo sensor circuits. 


Air conditioner Each sensor Air control panel 
Control unit 


к — N 
Solar radiation i Fin speed arith- 
compensating circuit metric circuit 


Power 


transistor 
Power transistor 


drive circuit 


sensor 


Troubleshooting Hints 


* Air conditioner control unit terminal voltages 


э [mesmo [шшш | зг | 
NUN 
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5. Inspection of air mix damper, outlet selector damper drive motor circuits. 


Air conditioner 
control panel 


Air conditioner contro! panel 
Comparator Damper opening Controlled variable 
a command circu arithmetic circuit 


tiometer 


EEEEERERER] 


Damper 
drive motor 


21 BW 
6'2 GU? 


Air mix damper Outlet selector 


Hage drive motor dad damper drive motor 


“1: Applicable to the air mix damper drive motor circuit 
“2: Applicable to the outlet selector damper drive motor circuit 


Troubleshooting Hints 


* Air conditioner control unit terminal voltage 


Wu Air mix damper drive motor @ Temperature is set at MAX. COOL 


(Output turns OFF 40 seconds after the 
damper moved to MAX. COOL position.) 
10 V - 
System voltage 


Temperature is set at MAX. HOT 
(Output turns OFF 40 seconds after the 
damper moved to MAX. HOT position.) 


10 V ~ 
System voltage 


10V - 
System voltage 


10 V - 
System voltage 


Air mix damper drive motor Ө Temperature is set at MAX. COOL 
(Output turns OFF 40 seconds after the 


damper moved to MAX. COOL position.) 


Temperature is set at MAX. HOT 
(Output turns OFF 40 seconds after the 
damper moved to MAX. HOT position.) 


FACE switch ON 
(Output turns OFF 40 seconds after the 
damper moved to FACE position.) 


Outlet selector damper drive motor 
Ө 


DEF. switch ОМ 
(Output turns OFF 40 seconds after the 
damper moved to DEF. position.) 


FACE switch ON 
(Output turns OFF 40 seconds after the 
damper moved to FACE position.) 


Outlet selector damper drive motor 
e 


DEF. switch ON 
(Output turns OFF 40 seconds after the 
damper moved to DEF. position.) 
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6. Inspection of power transistor and blower motor relay circuits. 


Ignition Blower motor 
switch relay 


Air conditioner control unit 


Air conditioner 


control panel Solar radiation 
compensating circuit 


Fan speed arith- ` 
metic circuit 
2 


4 transistor 


ea 


Power 


ШАС 1 
[7 N 5 
transistor 
СА b 3 BR 4 circuit 
Pi 


ч 


BG 
11 


Troubleshooting Hints 


* Air conditioner control unit terminal voltages 


2 Blower motor H! relay Fan switch HI is ON 
Fan switch in MED, LOW, or OFF. System voltage 


11 Power transistor collector Switch is turned OFF. System voltage 
Switch is placed in LOW Approx. 9 V 


Switch is placed in HI. 
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SECTION 6 — AUTOMATIC AIR-CONDITIONING 
SPECIFICATIONS 
Manufacturer ас схе катын eal rh RR RES Nippondenso 
Compressor — model ........................... 10РА17С 
= AY DC ee и cen le aT 10 cylinder swash plate 
— displacement ..................... 177 ml/rev. 
— valve іуре........................ Reed 
— refrigerant oil .................... 80 ml (Nippondenso 6 or equiv.) 
Clütch.-— type лш калебен кин ду EO Dry single disc magnetic 
— power consumption .................... 40W 
= Clearance n с. аи ыб» датаны ман 0.5 + 015 mm 
Condenser — іуре.............................. Dual pass aluminium fin and modine tube 
Condenser fan — type .......................... Axial flow (behind radiator) 
— power consumption............. 120W 
Evaporator — type ............................. Single pass aluminium fin and modine tube 
Expansion valve — іуре......................... Internally equalised 


SPECIAL TOOLS 


An approved evacuation, charging and 
recovery unit 

Torque wrench (and adaptors suitable for torquing 
refrigerant fittings) 

A suitable leak detector 

Thermometer 

Safety goggles 

Cooling system pressure test set 

Clutch pressure plate puller 

External circlip pliers 


TORQUE SPECIFICATIONS 


Nm 
Compressor bracket mounting bolts............... 40 to 55 
Compressor mounting bolts...................... 25 to 30 
Clutch pressure plate retaining пш................ 15 to 17 


Refrigerant fittings — threaded type (8 mm liquid).. 13 to 15 
С” discharge) 20 to 25 

ОА" suction) .. 30 to 35 

— bolted type (all) ............ 20 to 30 
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SAFETY PRECAUTIONS 


Use the same safety precautions as those given in the 
Manual Air-conditioning Section, refer to page 55-4-2. 


SERVICE ADJUSTMENT PROCEDURES 


For detailed information concerning the inspection 
procedures described below, refer to Section 4 of this 
group. 

(1) Test procedures. 

(2) Compressor drive belt adjustment. 

(3) Charging procedures 

(4) Charging the refrigerant. 

(5) Performance test. 

(6) Refrigerant leak repair procedure. 

(7) Handling tubing and fittings. 

(8) Compressor noise. 

(9) Inspection of engine coolant. Fig. 1 — Blower motor “HI” relay location 

(10) Temperature switch for condenser. 

(11) Fan and radiator fan. 

(12) Idle-up operation check. E 


POWER RELAY CHECK 


(1) Remove the blower motor “HI” relay attached 
to the lower part of the blower case, refer Fig. 1. 

(2) Remove the radiator fan motor relay, condenser 
fan motor relay, compressor relay and the blower motor 
relay, for locations and removal procedures refer to 
Section 2 of this Group. 

(3) Apply the battery voltage to terminal @ and 
check for continuity between the terminals when 
terminal @ is earthed. 


Power is supplied | Between terminals Continuity 
1-3 
Between terminals No Continuity 
1-3 
Between terminals 
2-4 


Yeyu, 


Power is not 
supplied 
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AUTOMATIC AIR-CONDITIONING 


1. Audio panel garnish 4. Control switches 
2. Heater control garnish 5. Control panel surround 
3. Control panel assembly 6. Control panel 


Fig. 2 — Control panel removal 


CONTROL PANEL 


Removal 


Pre-removal operation 
Remove the floor console, refer to Group 52. 

(1 Remove the audio panel garnish, refer to 
Group 52. 

(2) Remove the heater control garnish. 

(3) Remove the control panel assembly by removing 


~ the four retaining screws, and disconnecting the five 
plugs going to the various components in the unit. 31211110 
(4) To remove the control switches remove the four 


retaining screws and lift off of the control panel. 

(S) To remove the control panel surround remove the 
two retaining screws on each side of the panel and pull 
away from the control panel. 


Fig. 3 — Temperature control switch connectors 


Inspection 
Blower switch 

(1) When the AUTO mode switch is ON, check the 
continuity between terminals (12B) and (11A), refer 
Fig. 3. 

(2) Operate the switch and measure the resistance 
between terminals (12B) and (11A), refer Fig. 3. 

(3) The switch is operating correctly if the values are 
within the ranges shown in the following chart. 


Blower speed (MIN) 


Blower speed (MAX) 


Temperature control switch 


(1) Operate the switch and measure the resistance 
between terminals (8A) and (3B), refer Fig. 3. 

(2) The switch is operating correctly if the values are 
within the ranges shown below. 


MAX. COOL 
MAX. HOT 


Resistance kQ 


Control panel switches 


(1) Operate each switch and check for continuity 
between the terminals as shown. 


= 


AUTO mode switch 


FACE mode switch 
DEF mode switch 


ECONO switch 


NOTE: O-O indicates that there is continuity 
between the terminals. 


(2) After checking the FACE mode switch, press the 
DEF mode switch and check the continuity between 
terminals (1B) and (4B), refer Fig. 3. If there is no 
continuity, it is normal. 

(3) Operate the switch and measure the resistance 
between terminals (1B) and (4B), refer Fig. 3. 

(4) If the switch is operating correctly, the values 
should be within the ranges shown on the following 
chart. 


Resistance kQ 


0.33 + 0.0165 
33 + 0.165 


Installation 


Installation is a reversal of the removal prcoedure. 


( 
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4. Radio/Cassette unit 


1. Audio panel garnish 
5. Cruise control unit 


2. Heater control garnish 


3. Control panel assembly 


6. Air conditioner control unit 


Fig. 4 — Air conditioner control unit removal 


AIR CONDITIONER CONTROL UNIT 


Removal 


Pre-removal operation 
Remove the floor console, refer to Group 52. 

(1) Remove the audio panel garnish. 

(2) Remove the heater control garnish. 

(3) Remove the control panel assembly by removing 
the four retaining screws and disconnecting the five 
plugs going to the various components in the unit. 

(4) Remove the radio/cassette unit, refer to Group 
52 for removal procedures. 

(5) Remove the cruise control unit by removing the 
connector and two retaining screws. 

(6) Remove the air-conditioner control unit by 
removing the two connectors and four retaining screws, 
refer Fig. 4 


Installation 
Installation is a reversal of the removal procedure. 


POWER TRANSISTOR 


Removal 


The power transistor is in the same position as the 
blower motor resistor would normally be, refer to page 
55-2-4 of this Group. In an auto air-conditioning 
system, it takes the place of the resistor used in the 
standard system and should be removed and installed 
the same way, refer Fig. 5. 


Inspection 

If the power transistor is faulty, your blower motor 
will only operate in the high speed position. If this is 
the case the transistor should be replaced. 


Fig. 5 — Power transistor removal 
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. Glovebox 

. Glovebox outer case 

. Inside/Outside-air selector damper motor assembly 
. Audio panel 

. Heater control garnish 

. Heater control panel assembly 

. Radio/Cassette player 


. Air mix damper motor assembly 

. Driver side tower panel 

. Foot cooler nozzle and lap cooler duct B 
. Side cover 

. Lap cooler duct A 

. Outlet selector damper motor assernbly. 


Fig. 6 — Damper control motor assembly positions 


INSIDE/OUTSIDE-AIR SELECTOR 
DAMPER MOTOR ASSEMBLY 


Removal 


(1) Remove the glovebox and glovebox outer case 
assembly, refer to Group 52 for removal procedures. 
(2) To remove the damper motor assembly 
disconnect the loom and remove the three retaining 
screws. Also pull the control rod off its retaining clip. 


Inspection 


(1) Check that the motor rotates when battery 
voltage is applied across the terminals @ and @ of 
the motor assembly connector, refer to Fig. 7. 

(2) Also check that the motor rotates in the 
backward direction when the polarity is changed. 


CAUTION: (1) To prevent damage to the unit, cut 
off the voltage when the damper is in the 
RECIRCULATION or FRESH position. 

(2) Cut off the voltage if the motor does not 
turn when battery voltage is applied. 


Fig. 7 — Inside/outside-air selector damper motor 
assembly check 


wa, 
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Installation 
Installation is a reversal of the removal procedure. 


AIR MIX DAMPER MOTOR AND 
POTENTIOMETER 


Air mix damper motor 
Removal 
Pre-removal operation 


Remove the floor console, refer to Group 52 for 
removal procedures. 

(1) Remove the audio panel. 

(2) Remove the heater control garnish. 

(3) Remove the heater control panel assembly and 
the radio/cassette player. 

(4) Remove the air mix damper motor assembly by 
disconnecting the loom and removing the retaining 
screws, refer Fig. 6. 


CAUTION 


Inspection 


(1) Check that the motor rotates when battery 
voltage is applied across terminals (1) and (3) of the 
motor assembly connector, refer Fig. 8. 

(2) Also check that the motor turns in a backward 
direction when polarity is changed. 


CAUTION: (1) To prevent damage to the unit, cut 
off the voltage when the damper is ín the MAX. 
HOT or MAX. COOL position. 

(2) Cut off the voltage if the motor does not 
turn when battery voltage is applied. 


Air mix damper potentiometer 


(1) Connect a circuit tester across terminals (5) and 
(2) of the motor assembly connector, refer Fig. 9. 
(2) Check that the resistance gradually changes as 
the damper is moved from the MAX. HOT to MAX. 
COOL position. Values should be as shown. 
MAX. HOT — approx. 4.8 kQ 
MAX. COOL — approx. 1.2 kQ 


Installation 
Installation is a reversal of the removal procedure. 


Fig. 9 — Air mix damper potentiometer check 


OUTLET SELECTOR DAMPER MOTOR AND 
POTENTIOMETER 


Outlet selector damper motor 
Removal 


(1) Remove the driver side lower panel. 

(2) Remove the foot cooler nozzle and lap cooler 
duct B. 

(3) Remove the side cover and lap cooler duct A. 

(4) Remove the outlet selector damper motor 
assembly by disconnecting the loom and removing the 
retaining screws. The selector link should also be pulled 
out of the retaining clip, refer Fig. 6. 


Inspection 


(1) Check that the motor turns when battery voltage 
is applied across terminals (1) and (3) of the motor 
assembly connector, refer Fig. 10. 

(2) Also check that the motor turns in a backward 
direction when polarity is changed. 


CAUTION: (1) To prevent damage to the unit, cut 
off the voltage when the damper is in the DEF. 
or FACE. position. 

(2) Cut off the voltage if the motor does not 
turn when battery voltage is applied. 
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Outlet selector damper potentiometer damage the headlining whilst removing the f 
Inspection room temperature sensor. E 


(1) Connect a circuit tester across terminals (4) and 
(2) of the motor assembly connector, refer Fig. 11. 
(2) Check that the resistance gradually changes as 
the damper is moved from DEF. to FACE. position, 
values should be as shown 
DEF. position — approx. 0.9 kQ 
FACE. position — approx. 3.6 kQ 


Fig. 12 — Room temperature sensor removal 


Inspection 


Using a circuit tester, measure the resistance between 
the terminals, refer Fig. 12. The values should be as 
shown. 

Fig. 10 — Outlet selector damper motor check Approx. 1700 + 85Q at 25?C 


Fig. 11 — Outlet selector damper potentiometer check Fig. 13 — Room temperature sensor check 


Installation 
Installation is a reversal of the removal procedure. 


Installation 
Installation is a reversal of the removal procedure. 


Photo sensor 


SENSORS 
Removal 
Room temperature sensor The photo sensor can be removed by gently prying 
Removal away from the defroster garnish using a very fine 
Remove the room temperature sensor from the screwdriver, refer Fig. 14 and disconnecting the wiring. 
headlining by gently prying with a screwdriver, refer NOTE: Be careful not to damage the defroster 
Fig. 12 and disconnecting the wiring. garnish or instrument panel whilst removing the 


CAUTION: Care must be taken so as not to photo sensor. 
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of the blower assembly case, and withdraw the sensor 
from the blower assembly, refer Fig. 16. 


Inspection 

The resistance values should be approximately the 
same as shown in Fig. 17 when the resistance values 
between the terminals are measured under two or more 
temperature conditions. 

NOTE: The temperature conditions should not 
exceed the temperature shown in the 
characteristic graph at the time when the check 
is being made. 


Fig. 14 — Photo sensor removal 


Inspection 


(1) Connect a battery and a circuit tester to the 
photo sensor as shown in Fig. 15. 

(2) Compare the current between terminals (1) and 
(2) when the light receiver of the photo sensor is 
covered by hand. If the current is greater when the 
covering is removed, the sensor is normal. 


Fig. 16 — Outside-air and water temperature sensor 
locations 


с 
х 
ш 
- Q 
Fig. 15 — Photo sensor check © 
Ф 
Ф 
ul 
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Installation 
Installation is a reversal of the removal procedure. 


TEMPERATURE (C") 


В ү Fig. 17 — Characteristic graph 
Outside-air-temperature sensor 5 x 


Removal 


(1) Renove the glove box and glove box outer case 
assembly, refer to Group 52. | 
(2) Remove the outside-air temperature sensor by Installation 
removing the retaining clip located at the top/front Installation is a reversal of the removal procedure. 
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Water temperature sensor a | 
Removal hee т 
(1) Remove the glove box and glove box outer case 
assembly, refer to Group 52. 
(2) Remove the water temperature sensor by 
removing the retaining clip located at the front of the 
heater unit, and withdrawing the sensor from its 
position alongside the heater core. The connector must 
also be disconnected from the A/C loom at the front 
of the evaporator, refer Fig. 16. 
Inspection 
(1) Place the water temperature sensor into a 
container of hot water and raise the water temperature 
to 40°C, refer Fig. 18. 
(2) The resistance should be 4.0-5.6 КО at 
(22.5-30.5°C). 


Fig. 18 — Water temperature sensor check 


Installation 
Installation is a reversal of the removal procedure. 


